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A previous paper’ reported on the preparation of pertussis toxin, 
its biologic effect in animals and the results of intradermal tests with 
this material in children. The work reported in the present article was 
an attempt to demonstrate neutralizing antibodies against pertussis 
toxin in the serum of children with whooping cough and of children 
immunized against the disease. The final criterion in judging the value 
of vaccine prophylaxis remains the observation of immunized children 
actively exposed to pertussis. Serologic tests are less time consuming 
than this method and have a definite advantage to the statistical approach. 
If it could be shown that a certain titer of pertussis antitoxin in the 
serum of exposed children protects against clinical infection, such a 
laboratory method would be of decided benefit in evaluating vaccine 
prophylaxis. 

The antigenicity of pertussis toxin has been investigated by various 
authors. While Bordet and Gengou ? failed to find neutralizing anti- 
bodies against pertussis endotoxin in the serum of immunized animals, 
Teissier and his co-workers,* employing intradermal tests in guinea pigs, 
found that the toxic preparations could be neutralized by immune serum. 
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Lawson * likewise reported pertussis toxin of phase I organisms to be 
antigenic, since an immunized animal was protected against cutaneous 
reactions from about 5 skin-reacting doses of the toxin. Méiller,® on the 
other hand, found that the toxin was not antigenic. Animals immunized 
with certain extracts of pertussis bacilli and pertussis vaccines were not 
immune to the local effect of endotoxin. Wood * expressed the opinion 
that the toxic factor is a capsular or surface constituent of the organisms 
which is soluble in the medium. She failed to produce neutralizing anti- 
bodies by intravenous or other injections and concluded that pertussis 
antitoxin is not antigenic. Evans and Maitland‘ in their original publi- 
cation stated that they were unable to demonstrate antigenicity of a 
specially prepared pertussis toxin after intravenous inoculation in rabbits. 
They * obtained only negative results when they examined for antitoxin 
the serum of 23 patients suffering from whooping cough. Recently, 
however, one of these authors ® reported positive results. He prepared 
pertussis antitoxin by inoculating rabbits subcutaneously with formalde- 
hyde-treated toxin. Serum of rabbits inoculated in this way neutralized 
toxin in vitro in multiple proportions and induced passive immunity. 
This author also showed that removal of the agglutinin from such serum 
left the antitoxin intact. He expressed the belief that this improved 
result is due to the fact that in earlier experiments only immunization by 
the intravenous route had been attempted. Demnitz, Schlueter and 
Schmidt *° likewise reported production of antitoxin in horses into 
which a highly active toxin had been injected. The clinical results 
with this antitoxin, however, as reported by Becker ** were not encourag- 
ing. North and associates 1? have stressed their observation that pertus- 
sis antitoxin is not identical with the protective antibodies found in 
whooping cough serum. A human serum which was highly potent in 
mouse protection tests when tested against live pertussis bacilli did 
not protect mice against 1 lethal dose of pertussis endotoxin, nor had 
it any detectable effect on the necrosis following intradermal injection of 
endotoxin in rabbits. These authors consider the protective antibody 
antibacterial in its action. They found, however, no correlation between 
phase I agglutinin and protective potency of serum. To similar con- 
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clusions came Mishulow and co-workers ** and Wood.® Flosdorf and 
Kimball ‘* stated that pertussis toxin is only slightly antigenic. These 
investigators did not observe neutralization of toxin in rabbits immunized 
with whole living organisms even after imm inization sufficiently intense 
to yield serum of an agglutinin titer of 1: 100,000. They postulated, on 
the other hand, on the basis of current immunologic conceptions, a 
direct relationship between agglutinins and antibacterial immunity as 
demonstrated by mouse protection tests. 

The practical value of the mouse protection test in mice was ques- 
tioned by Mathieson and Clark.** They employed the mucin method, 
like Silverthorne,’® as well as nasal instillation of pertussis bacilli, as 
practiced by Burnet and Timmins.’ These authors *® were not con- 
vinced of the specific neutralizing property of antipertussis serum as 
measured by passive protection tests. 

The possibility should also be mentioned that one has to deal not 
only with a primary exotoxin but with protein-like substances which 
act as an allergen leading to the formation of “apotoxic” substances 
somewhat as does the Dick toxin, which on the same basis frequently 
is characterized as a “toxallergen.” 

The antitoxin response in animals immunized with the previously 
described * pertussis toxin has been studied by Roberts and Ospeck."* 
They succeeded in passively protecting mice against fatal doses of pertus- 
sis toxin as well as of live pertussis bacilli. They also showed that 
necrosis in rabbits can be prevented by active or passive immunization 
of these animals with pertussis toxin. Rabbits immunized with “detoxi- 
fied pertussis antigen” failed to show necrosis, in their experiments, 
when reinoculated with either live organisms or pertussis toxin. 

These findings encouraged us to examine for pertussis antitoxin 
serums from patients with whooping cough, from normal children and 
from children who had been inoculated with pertussis vaccines. Further- 
more, an attempt was made to determine whether pertussis antigen 
was capable of producing antibodies in the human being. 


MATERIAL AND METHODS 


The preparation and standardization of pertussis toxin will be described in 
a forthcoming paper by Roberts and Ospeck.18 They determine the minimal 
lethal dose of toxin by intravenous injection into mice. At the present time 
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they consider a unit of antitoxin as the smallest amount of serum which will 
neutralize 1 minimal lethal dose of toxin. Thus, an antiserum having a titer 
of 2.4 units would neutralize 2.4 minimal lethal doses of toxin per cubic centimeter 
of serum. 

The neutralization test as they perform it consists of mixing an unknown 
antitoxic serum with a known amount of pertussis toxin in a constant volume, 
incubating for one hour and testing for unneutralized toxin by intravenous 
injections into mice or intradermal injections into rabbits. 

The antigen used in our study was a detoxified pertussis filtrate which had 
been concentrated by ultrafiltration. The toxin after concentration varied in 
potency between 75 and 200 minimal lethal doses per cubic centimeter. 


OBSERVATIONS 


Over 200 titrations of serum were performed in these experiments. 
There were 17 children in a control group ranging in age from 7 months 
to 6 years. None of these had a history of pertussis. They were either 
convalescing from scarlet fever or varicella or healthy children treated 
in a clinic for prophylaxis against whooping cough. Of these, 1 child 
had a titer of 1 unit per cubic centimeter of serum; 2, of 0.8 unit; 8, of 
less than 0.8 unit, and 6, of less than 0.5 unit. No relation between the 
age of the children and the antitoxin titer could be observed. Regarding 
values of less than 0.5 unit, one must bear in mind that the actual titer 
might have been much lower, or that there might even have been no 
antiioxin present, but that insufficient serum was available to test for 
still lower titers. 

It seemed interesting to examine serums of adults. Most adults are 
clinically immune to pertussis. If humoral antitoxin is important in 
clinical immunity, one might expect the majority of adults to exhibit 
demonstrable amounts of antitoxin in their blood. The serums of 27 
adults were examined. None of them had had whooping cough recently. 
Some of them gave a history of pertussis in childhood; others were 
vague about it, and others said they had not had the disease. Most of 
them were clinically well; some were suffering from chronic gonorrhea. 
Their antitoxin titers were as follows: One patient had 2.4 units per 
cubic centimeter of serum; 2 had 1.6 units; 2 had 1.2 units; 2 had 0.8 
unit ; 6 had less than 1 unit; 10 had less than 0.8 unit; 2 had less than 
0.6 unit, and 2 had less than 0.3 unit. No correlation between the 
clinical history with regard to pertussis and the height of the titer could 
be elicited. 

The next question to be considered was whether “immune contacts” 
would show any considerable titers. These were either older children 
or adults who had recently been exposed to whooping cough but had 
remained free of the disease although not treated in any specific way. 
Some of them were nurses or physicians who had had frequent contacts 
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with patients with whooping cough. The serum of 13 persons was 
tested for antitoxin. The titers were as follows: One subject had 2.4 
units ; 2 had 1.6 units; 1 had 1.2 units; 1 had 1.0 unit; 2 had 0.8 unit; 2 
had 0.6 unit; 1 had 0.4 unit; 2 had less than 0.4 unit, and 1 had less 
than 0.2 unit. In this group, too, there was no correlation between 
intimacy of exposure and height of antitoxin titer. 

We tested 11 children ranging in age from 4 to 12 years who gave 
a history of pertussis. The time elapsed since the disease varied from 
one year to five years. The details will be seen in table 1. With a single 
exception, all the children had low titers. 

In further experiments the blood of 34 children suffering from 
whooping cough in various stages was tested. These patients ranged in 
age from 1 year to 8 years. The disease was mostly of moderate 





TABLE 1.—Results of Antitoxin Titration of Serum of Children with a 
History of Pertussis 








Time Since Antitoxin, 
Age, Whooping Cough, Units per 
Subject No. Years Years Ce. of Serum 
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severity with few complications, although a few patients had severe 
involvement. These 34 children comprise a “control” group, of chil- 
dren not treated in any specific way, and a group of 18 children who 
received injections of “detoxified pertussis antigen.” It was frequently 
possible, especially in the latter group, to obtain two or more titrations. 
Whenever feasible the blood was examined before the start of treat- 
ment and at various stages subsequently. The duration of the treatment 
with antigen averaged five to nine days. Graded doses of antigen were 
injected subcutaneously, starting with 0.5 cc. and increasing every day 
or every second day to 1 cc., 1.5 cc. and in some cases 3 cc., until a total 
amount of 3 to 9 cc. had been given. The results shown in table 2 refer 
to total length of illness at the time of the test, irrespective of duration 
and start of treatment. For instance, if a bleeding was performed 
twenty-eight days after the first signs of cough the result would be 
tabulated in the four week column irrespective of whether the child 
received injections in the first, second or third week of cough. 

The antitoxin titers ratings of the children in the “control” group 
were mostly in the lower ranges. Even a cough of four weeks or more 
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did not materially change this finding. Among the children given 
injections of “detoxified antigen” the incidence of higher titers was 
somewhat larger. There were 9 values of 2.4 or more units. They 
were obtained from 6 children. Of the 2 patients for whom repeated 
tests were done, 1 showed the same titer after eight weeks as after 
four weeks. The other patient increased his antitoxin within one week 
from 2.4 to 3.8 units. The majority of the higher titers were obtained 
from the seventh to the eighth week of illness. Three of these 6 children 
received 2.9 cc. of concentrated antigen, 1 child 4.5 cc., 1 child 6 cc. 
and 1 child 7 cc. Although no direct ratio could be determined between 


TABLE 2.—Results of Antitoxin Titration of Serum of Children with 
Whooping Cough 











ee Antitoxin, Units per Oc. of Serum 
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Oo 
Cough <0.4 <0.8 0.8 1.2 1.6 24 3.8 
A. No Treatment (64 Titrations) 


1 week , ee 1 . 
2 weeks i 1 3 
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4 weeks ¥ 1 
5 weeks P . oe eo 
6 weeks 

7 weeks ® ee é 
8 weeks es ap ae 1 
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B. After Injection of “Detoxified Pertussis Antigen’ (43 Titrations) 


1 week 

2 weeks 
3 weeks 
4 weeks 
5 weeks 
6 weeks 
7 weeks 
8 weeks 





amount of antigen injected and height of antitoxin titer, it is noteworthy 
that all titers of 3.2 or more units were for children treated with antigen 
and none for the controls, i. e. children not treated with any immunologic 
agent. 

We next examined 15 children who had received pertussis prophy- 
laxis with Sauer’s vaccine. Their ages ranged from 8 months to 5 
years. All of these patients received.a full course of injections of 
between 80 and 100 billion organisms within three weeks. The time 
between the last injection and the bleeding varied from several days to 
two years. All of these children had a titer of less than 0.8 unit per 
cubic centimeter of serum. 

Another group of children was examined, who comprised children 
treated for prophylactic purposes with “detoxified pertussis antigen.” 
The amount of antigen injected varied from 3 to 8 cc. The injections 
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were given subcutaneously in the deltoid area, the dose being 1 cc. in 
the first week, 2 cc. in the second week, 2 cc. in the third week and 3 cc. 
in the fourth week. There were a number of children in this group 
in whose cases repeated bleedings over several months were obtained. 
The results are given in table 3. 

None of the children with injections of 3 cc. of antigen or less showed 
any noteworthy titer.. The majority of the children who were given & cc., 
however, showed a definite increase in the titer. In subject 22, who had 
had an original titer of 1.2 units per cubic centimeter of serum before the 


laste 3.—Pertussis Antitoxin Response in Healthy Children Inoculated with 
“Detoxified Pertussis Antigen” 








Antitoxin Units per Oc. of Serum 
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* After completion of injections. 


start of the injections, the titer was raised to 7.4 units two weeks after 
completion of the injections and was further increased to 16.5 units 
after eight weeks, the highest titer observed in any of our healthy chil- 
dren. After four months it fell to 10 units per cubic centimeter of 
serum. The others likewise showed the maximum antitoxin response 
after eight weeks. Some of the children apparently did not respond at 
all to the injections. One of these was an infant 6 months old at the 
time of the injections. Whether young infants fail to form pertussis 
antitoxin will have to be investigated. 

It seemed conceivable that- treatment of children with bacterial 
pertussis vaccine might act as a primary stimulus, so that subsequent 
injections of “detoxified pertussis antigen” would raise their titers to 
a considerable degree. To study this question a number of children 
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were given Sauer’s vaccine in usual doses and subsequently rein- 
oculated with pertussis “antigen.” The dose of “antigen” was kept 
low and did not exceed 3.4 cc. in an individual case. Some children 
received this amount twice within three months. The reason for this 
procedure was the observation that some of the material was thought to 
have deteriorated at the time of the first series of these injections. Yet 
in spite of the preliminary injections of Sauer’s vaccine and the subse- 
quent injections of potent pertussis antigen no increase in titer could 
be observed. Only in 1 case did the titer of antitoxin increase from 0.8 
unit to 1.25 units. 

A similar negative result was obtained when we inoculated children 
with a history of pertussis with small amounts of “antigen.” 


TABLE 4.—Pertussis Antitoxin Content of Blood After Inoculation of Children with 
Sauer’s Vaccine and “Detoxified Pertussis Antigen” 








Date of Injection 





- Units per Ce. of 
Sub- Of Antigen Serum 

ject Age, Of Sauer’s r “~ ~ ~ 
No. Years Vaccine 3.4 Ce. 3.4 Ce. 11/18/40 3/2/41 4/20/41 6/7/41 


1 2 Nov. 40 2/17/41 to 5/10/41 to <0.8 <0.6 <0.3 =0.3 
5/24/41 
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Nov. 40 i <0.6 0.6 
Oct. 40 oduins <0.3 
Nov. 40 Same as 1 : <0.6 aber 
July 38 Same ? oaeks 0.9 
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COMMENT 


The results of numerous titrations of serum for antibodies capable 
of neutralizing pertussis toxin were somewhat disappointing. Very 
little such antitoxin could be demonstrated in the blood of healthy chil- 
dren. The majority of these children had no antitoxin in their blood 
or such a small amount as to remain below our arbitrarily chosen 
threshold. No considerable amount of antitoxin was found in the blood 
of children and adults thought clinically to be immune. The percentage 
of positive titers was somewhat larger during active whooping cough 
and convalescence. However, in a series of children not treated. with 
any immunologic agent the highest titers did not exceed 2.4 units per 
cubic centimeter of serum. Even during the stage of convalescence no 
higher figures were recorded. Treatment of these children with “detoxi- 
fied antigen” increased the number of higher titers in some cases. In 
others, even large doses failed to produce positive results. Healthy 
children when given large doses sometimes yielded noteworthy titers, 
although some of them showed no response at all. No antitoxin was 
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found after the injection of Sauer’s vaccine in usual doses. This vaccine, 
moreover, lacked the power to act as primary stimulus to the subsequent 
injection of “detoxified antigen” when the latter was given in small 
doses. 

While these results are interesting, many problems remain to be 
solved. If pertussis toxin plays an important role in the disease whoop- 
ing cough, one would expect to find pertussis antitoxin in the serum of 
patients recovering from the disease. Actually it was found only in a 
small percentage of children convalescing from whooping cough. Treat- 
ment with a pertussis filtrate detoxified with solution of formaldehyde 
raised the titer in a number of patients with whooping cough and in a 
number of healthy children inoculated prophylactically. The antitoxic 
response was most effective two to eight weeks after completion of a 
series of injections. In some cases it was still high four months after 
the completion of the inoculations, after which there was a gradual 
decline of the titer. 

These observations seem to indicate the capacity of certain fractions 
of culture filtrates of Haemophilus pertussis to act as true antigen, 
eliciting the production of specific antitoxins. Other antigenic properties 
of pertussis toxin, such as stimulation of complement-fixing antibodies, 
were outlined in a previous article. The characteristics of true extra- 
cellular toxins found in these culture filtrates of H. pertussis included: 
(1) symptoms of poisoning in animals after a period of incubation and 
(2) lability of the toxin to heat and chemicals. The fact that no anti- 
toxic response was observed after the injection of bacterial vaccine may 
be explained by the mode of preparation of these vaccines, which inacti- 
vates toxin. The relationship and clinical importance of the various 
mechanisms of immunity tn pertussis have yet to be determined. The 
immunity may be based on agglutinins and complement-fixing anti- 
bodies, mouse-protective antibodies and/or antitoxin. Studies of their 
relationship and comparative significance would be important. Bordet 
and Gengou? expressed the opinion that the toxin is responsible for 
changes in the epithelium of the bronchi which account for the clinical 
features of the disease. Sprunt’?® has shown that passive protection 
with pertussis antitoxin can prevent interstitial pneumonia, which is 
produced by extracellular toxin. 

The failure to detect pertussis antitoxin in the serum of more than 
a small percentage of patients with whooping cough raises the question 
whether antitoxin plays a part in immunity to pertussis. H. pertussis 
in the human body is only mildly invasive and never found in the blood. 
Bacterial vaccines nevertheless seem to produce increased resistance 
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against the disease. However, many of the clinical symptoms of the 
disease may be attributed to formation of pertussis toxin. For this 
reason inclusion of pertussis toxin in vaccines has been advocated 
repeatedly. If pertussis toxin actually plays an important role in the 
disease whooping cough, it would be of great benefit to produce anti- 
toxic antibodies. Roberts and Ospeck ** have shown that only a small 
percentage of strains of H. pertussis isolated from persons with whoop- 
ing cough seem to be capable of producing a strong pertussis toxin. 

These inconsistencies of serologic findings suggest that the immunity 
to whooping cough need not be based solely on the presence of rapidly 
manufactured neutralizing antibodies. They point to the conception 
that an immediate or accelerated allergic response may play a part 
in clinical immunity. The presence of neutralizing antibodies may 
help to a certain extent in overcoming the infection. 

These investigations are being continued at the present time. An 
attempt will be made to determine how long antibodies are present in 
the serum of immunized children. It is important to determine whether 
immunized children whose titers have dropped considerably show a 
stronger and more prolonged response following subsequent injections 
of toxin or of formaldehyde-treated toxin. The relation of antitoxin to 
antibacterial immunity has still to be determined. 


SUMMARY 


Pertussis antitoxin was rarely found in the serum of normal children. 
Adults, irrespective of a history of pertussis, and children thought clinic- 
ally to be immune likewise showed little antitoxin. 

During active whooping cough a certain percentage of children had 
positive titers, but many children failed to have any antitoxin in their 
serum during convalescence from the disease. 

The injection of “detoxified pertussis antigen” raised the titer in a 
fair percentage of these children as well as of healthy children treated 
with large doses. The maximum antitoxin response was obtained from 
two to eight weeks after completion of the injections. 

Little antitoxin was found in children who received bacterial vaccine 
in large doses. The bacterial vaccine lacked the power to act as primary 
stimulus to the subsequent injection of small doses of formaldehyde- 
treated pertussis filtrate. 

No satisfactory explanation can be given at present for the small 
percentage of positive titers in the serum of children convalescing from 
whooping cough. 
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SPASTIC CHILDREN IN AN OUTPATIENT 
PSYCHOLOGIC CLINIC 


OLGA BRIDGMAN, M.D. 
SAN FRANCISCO 


During the past five years 123 spastic children have been examined 
in the children’s psychologic clinic of the University of California 
Medical Center. Because of the frequent differences of opinion as to 
causation of spasticity in children and as to the role played by birth 
injury in the production of this condition, it has seemed desirable to 
analyze the records of these children with the purpose of determining 
as many as possible of the factors which may have played a part in the 


TABLE 1.—Ages of the Spastic Children 








Age Number 





production of the condition. There is also included a brief summary 
of the spastic child’s condition, his mental capacity and the extent of his 
physical disability. Of this whole group of 123 children, 10 were 
reported by the parents to have been normal until they had severe 
illnesses, after which paralysis and in some cases epilepsy remained. 
These 10 children have not been included in the analysis for evidence 
of birth injury. This leaves 113 children with spasticity which was 
presumably congenital. Of these, 78 had diplegia; 31, hemiplegia, and 
4, paraplegia. Thirty-two were also epileptic. Their ages varied from 
less than 1 year to 15 years. Table 1 gives the age distribution of the 
group with congenital spasticity. 

Aided by a grant from Child Neurology Research (Friedsam Foundation). 


From the Children’s Psychiatry Clinic of the Department of Pediatrics, Uni- 
versity of California Medical School, San Francisco. 
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ANALYSIS OF GROUP 

Mental Capacity——An effort has been made to estimate the mental 
abilities of all of these children, and a number of tests have been used for 
this purpose. Mental ages and intelligence quotients have been obtained, 
although it must be admitted freely that the testing of spastic children 
is difficult and that the results of tests at all ages are doubtful as to their 
diagnostic value in determining actual intelligence. Many of these 
children were tested several times, some as many as seven times, over 
a period of years, and on repeated tests there was as a rule a definite 
decrease in the intelligence level as the child grew older, in spite of the 
careful education and training which some of them have received. Most 
of these children (68, or 60 per cent) were definitely feebleminded. 
However, 13, or 12 per cent, were of normal or superior intelligence. 
The majority of the normal and superior children were in the younger 


TABLE 2.—Intelligence Quotients of the Spastic Children 








Intelligence Quotients 





age groups; so it seemed highly probable that some of them would fail 
to maintain this level. 

It is of some interest to compare the intelligence of the various 
types of spastic children comprising the entire group of 123. Of these, 
10 (group 1) showed their paralysis after an obvious inflammation in 
the brain; 90 (group 2) had a sufficient history of abnormality of birth 
so that this factor had to be taken into account, and 23 (group 3) had 
no record whatever of abnormality at birth or of any serious hazard 
either before or after birth. For purposes of comparison these three 
groups are shown in table 3. The numbers in these subgroups are 
small, and almost exactly the same proportion of children in each of 
them fall into the categery usually classified as feebleminded, that is, 
having intelligence quotients below 70. Sixty per cent of group 1, 60 
per cent of group 2 and 60.9 per cent of group 3 had intelligence 
quotients below 70. A slightly smaller proportion of the children in 
group 3 were in the normal or superior group than is true for the 
other types. 
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Birth Record.—In each of the cases, as detailed an account as pos- 
sible was obtained, usually from the mother but whenever possible from 


the attending physician, as to (1) the mother’s condition during 
pregnancy, (2) the birth history and (3) the condition of the child 
during the first few days of life. In order that this information might 
be checked against some more nearly normal background, the same 
information has been tabulated for a series of 500 consecutive live births 


TABLE 3.—Comparison of Intelligence Quotients of Three Groups of 
Spastic Children 








Group 1 Group 2 Group 3 
Intelligence r — ea, gecesi mctnattiat  gema—aisscapenapaltienaiectansoniat: 
Quotients Number Per Cent Number Per Cent Number Per Cent 


1 10 9 10.0 3 13.0 
10 23 25.6 1 
40 22 24.5 10 
20 15 16.7 6 
10 10 11.1 1 
0 
2 





10 ll 12.2 
10 0.0 





TABLE 4.—Abnormal Conditions of Birth Reported for Spastic Children; in 
Comparison with a Series of Five Hundred Children Born 
in a Hospital 








Spastic Children (113) Hospital Group (500) 
2 Number Per Cent “ Number Per Cent 





Normal birth 37 30 310 
x 31 25 26 

Prolonged labor... . ‘ 26 21 5 
Premature birth 19 15 14 
Precipitate birth 14 11 17 
Breech presentation 9 8 11 
Face presentation 1 0 
Shoulder presentation 1 0 
Mother toxic 6 39 
2 79 


rcoonwnmnand 


oO 





in the University of California Hospital. Table 4 presents a comparison 
between the birth records of the 113 spastic children in the clinic and 
those of the 500 children born in the hospital. 

An inspection of the table brings out some very interesting and 
probably pertinent facts. If the information obtained from the mothers 
of the spastic children is at all trustworthy, there is indication that the 
use of forceps in delivery was much more frequent for the spastic group 
than for the hospital series. This item cannot be analyzed satisfactorily 


1. This series of hospital births cannot be regarded as representative of the 
total births in the community, since many of the mothers are admitted to the 
hospital because of some expected difficulty or because the pregnancy is the first. 
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because in the cases of 13 of the 31 spastic children who had had an 
instrumental delivery the mother could give no reason for the procedure. 
In the hospital cases forceps were not used except when the condition 
of the mother or of the child made such a method necessary. 

The item of greatest relative importance is prolonged labor. This 
history was more than four times as frequent for the spastic children 
as for the children born in the hospital. This is not surprising, since 
the hospital obstetricians, believing an unduly prolonged labor to be 
especially dangerous to the child, tend to bring about birth before too 
much time has elapsed or as soon as the fetal heart shows symptoms 
of failure. Various reasons, which have some interest, have been given 
by the mothers of the spastic children for the long labor. In 7 cases 
uterine contractions were ineffectual; abnormal presentation was 
responsible in 5 cases and a contracted pelvis in 1. All of the remaining 
mothers were primiparas. 

Next in importance is prematurity. Many premature infants die 
shortly after birth, but there is evidence here which suggests that those 
who live are especially prone to have a disturbance in the brain; whether 
this is due to rupture of immature and fragile blood vessels or to an 
aplasia of the brain tissues cannot be said with the information which 
is available. It is not improbable that premature birth in certain 
instances is due to an underlying defect, which may also contribute to 
later failure of normal development in the child. In the cases of some 
of the spastic children premature and precipitate birth followed an 
accident to a mother who had previously been entirely healthy. 

Another condition which appears to have considerable significance 
in the cases of spasticity is precipitate birth. Nearly four times as 
large a proportion of the spastic children as of the hospital group were 
born very rapidly. Abnormal presentation also was more frequent with 
the spastic children. On the other hand, uremic symptoms (appearing 
in the table as toxic) were in nearly the same proportion for the two 
groups, whereas premature rupture of the membranes was recorded 
much more often for the hospital group than by the mothers of the spastic 
children. 

Condition of Child After Birth—A comparison of the state of the 
child during the first few days of life for the two groups also indicates 
a comparatively large number of conditions suggesting intracranial 
damage in the records of the paralyzed children. A comparison in all 
cases in which similar information was available has been made in 
table 5. 

It appears to be fairly evident that rigidity, general limpness, con- 
vulsions and muscular twitchings were much more prominent in the 
spastic group than in the other. Interestingly, distortion of the child’s 
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head, which is so alarming to the mother, is reported as having occurred 
much less frequently in the spastic group than in the other series of 
births. 

Order of Birth—It is usually stated with considerable emphasis that 
first-born children are much more likely to suffer damage at birth than 
are the children of subsequent pregnancies. This opinion is well borne 
out by the figures for the spastic group. Sixty, or 53 per cent, of the 
spastic children were first-born, with 53, or 47 per cent, in all later 


TABLE 5.—Comparison of the Condition After Birth of the Children in the 
Spastic and in the Hospital Group 








Spastic Children (113) Hospital Group (500) 
ae 7 





Number Per Cent. 4 Number Per Cent. 


8 
— 
~ 
or 


Good condition 19 
Convulsions 9 
Muscular twitching 4 
Stiffness , 12 
Limpness 11 
Cyanosis . 5 8 
EY I cigs .4 swhnanstxrebhe bus beace 

Strabismus ; 


A 


A 
sN’orwWwrrF OS OC 


onnoneoccoc 
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TaBLe 6.—Birth Order of the Spastic Children 








Order of Birth Number Per Cent 





birth positions. Study of the first-born children, moreover, discloses 
the fact that 31, or 50 per cent, were only children. The parents of 
an abnormal child probably refrain from having more children, partly 
because of fear that other children may also be abnormal, and partly 
because the necessary attention to a spastic child makes it seem very 
undesirable to assume the burden of caring for more children. When 
the ages of the only children are studied, this probability seems even 
more strong. When an only child is 8 or more years old, it is likely 
that further pregnancies have been avoided, and the parents of these 
spastic children frequently expressed their unwillingness to risk having 
another defective or abnormal child. As the following table shows, 15, 
or nearly one half, of the only children were more than 7 years old. 
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It might be urged that the numerical precedence of first births has given 
a spurious significance to this item, since in some instances later children 
might have been spastic if the size of the family had been larger. This 
argument can be answered, at least for these cases, by the fact that in 
no single family of the entire group had more than one spastic child 
appeared. Hence the first birth must be taken to constitute a definite 


TaB_e 7.—Age Distribution of Only Children in the Spastic Group 








Age 


10 years 
11 years 
12 years 
13 years 
14 years 
15 years 


a ee oe ee a es 





TasLe 8.—Abnormal Conditions of Birth Reported for First-Born Spastic 
Children in Comparison with the Total Spastic Group 








Spastic Children First-Born Spastic 
(113) Children (60) 


‘ Number Per Cent “ Number Per Cent. 





Normal birth 37 30 3 5 
Prolonged labor.... 26 21 17 28 
Forceps birth 31 25 27 45 
Premature birth 19 15 9 
Precipitate birth 14 11 10 
Breech presentation...................2.+0e0- = 9 8 10 
Face presentation 1 1 2 
Mother toxic 7 6 2 
Premature rupture of membranes 3 2 5 





hazard to the child no matter what the other circumstances of the family 
may be. A further comparison of the birth conditions of the first-born 
spastic children with those of the total spastic group (table 8) suggests 
that this first-born group of paralytic children was subjected to a con- 
siderably larger number of difficult situations than was the whole group. 

The figures of table 8 contrasted in another way show clearly that 
the first-born children in the spastic group have suffered far more fre- 
quently from certain of the conditions ordinarily regarded as birth 
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hazards than has the group of spastic children as a whole. The two 
items appearing (table 9) to have the greatest numerical significance 
are (1) the use of forceps in delivery and (2) prolonged labor. Both 
these complications may well be regarded as largely incidental to the 
natural difficulties of a first birth. 


Possible Cortical Agenesis.—In the entire group of spastic children, 
there were 23 for whom there was obtained no abnormal history of any 
sort. In every instance the parents were rot advanced in years, birth 
was at full term, labor was neither unduly prolonged nor rapid, no 


TABLE 9.—Comparison of First-Born Spastic Children with the Total 
Spastic Group 








Total First-Born Children 
Spastic r x —~, 
Group Number Per Cent 





Normal labor 37 3 8 
Prolonged labor 26 17 65 
Forceps birth 31 27 87 
Premature birth 19 5 26 
Precipitate birth 14 43 
Breech delivery 9 67 
Mother toxic 7 57 
Dry birth 3 { 100 





TABLE 10.—Birth Order of the 23 Children with No History of Abnormality 
Before, During or Immediately After Birth 








Order of Birth Number Per Cent 
17 
43 
17 
13 
4 
4 





instruments were used, the mother’s condition was good during the 
pregnancy and the baby was in good condition after birth. The 
symptoms were said to have made their appearance gradually. In most 
of the cases nothing was noticed by any member of the family until the 
child failed to sit up, walk or talk at a normal age. In other cases, slight 
convulsive attacks made their appearance at the age of 3 to 6 months 
and shortly thereafter the child’s motor difficulties began to assume 
importance. It is unquestionably true that some of the parents were 
so defective mentally that earlier evidences of abnormality might well 
have been overlooked. Several of this group of children showed other 
anomalies of development, such as abnormally small heads, club feet, 
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multiple lipomas, hyperostosis of the cranium and hypertrichosis, which 
may perhaps be considered as suggestive of some basic defect. This 
group of children also had a smaller proportion of first-born children 
than did the total spastic group (table 10). Hence, because of the 
absence of abnormal history of pregnancy or birth and because of the 
gradual appearance of the symptoms, it is believed that at least a propor- 
tion of this smaller group was suffering from some abnormality other 
than birth injury. At present it is possible only to hazard a suspicion 
as to the true basic cause of the abnormality of any spastic child. It 
is also quite probable that an abnormal presentation, an atonic uterus, 
prematurity or any other factor associated with the appearance of 
spasticity, mental deficiency or epilepsy may depend on more funda- 
mental conditions about which little or nothing is as yet known. 


CONCLUSION 


The foregoing observations have been based largely on information 
obtained as carefully as was possible from the parents of the spastic 
children. The unreliability of such information must be admitted, and 
all facts given by the parents were weighed and verified as far as was 
possible. The following tentative conclusions seem reasonable : 

1. A history of prolonged labor is significantly more frequent for 
the spastic children studied than for the series of children born at the 


University of California Hospital. 

2. Prolonged labor and instrumental birth are much more frequent 
in the histories of the first-born spastic children than in those of the 
total spastic group. 

3. The frequency of the use of a forceps in delivery, often after a 
short period of labor, is more than four times as great for the spastic 
children as for the hospital series. 

4. A history of premature birth is much more frequent for the 
spastic group than for the children born in the hospital. 

5. Abnormal presentation (breech, face, shoulder) was more frequent 
for the spastic group than for the hospital series of five hundred cases. 

6. Molding of the child’s head does not seem significantly related to 
the development of spasticity. 

7. More than half of the spastic children were first-born. 

8. The intelligence of spastic children tends to decrease with 

increasing age. 


1380 Monterey Boulevard. 





STANDARD VALUES FOR BASAL OXYGEN 
CONSUMPTION IN ADOLESCENTS 


NATHAN W. SHOCK, Px.D. 
BALTIMORE 


Although standard values for basal oxygen consumption have been 
fairly well established for adults, the same cannot be said for children, 
particularly during adolescence. The following report of metabolism 
tests made on the same subjects at six month intervals over the age 
range of 11.5 to 18 years represents an attempt to add to the information 
concerning the physiology of normal adolescents. Because of individual 
differences in rate of physiologic maturation, too much weight cannot 
be given to such average curves. Nevertheless they will serve as a back- 
ground against which to project individual growth patterns. With this 
aim in view the results of semiannual measurements of basal oxygen 
consumption ‘of 50 normal girls and 50 normal boys, members of the 
University of California Adolescent Growth Study,’ are presented. 


EXPERIMENTAL MATERIAL AND PROCEDURE 


Subjects —The subjects for the cumulative study (50 girls and 50 boys) were 
chosen from five elementary schools of Oakland, Calif., solely on the basis of the 
willingness of the parents to cooperate in a long term study and of the probability 
of permanent residence in the community. No characteristic of the child was used 
as a criterion of selection. When first tested for the present study the children 
were between the ages of 11 and 12 years (mean, 11.87 years; standard deviation, 
0.5) ; they were retested at six month intervals over a six year period. 

As the study progressed, it became apparent that some evidence on the effect 
of repeated testing would be required. Consequently, two groups of 50 additional 
boys and girls were chosen from the same school population and given basal 
metabolism tests on two successive mornings under the same conditions as the 


From the Institute of Child Welfare and the Division of Physiology, University 
of California, Berkeley, Calif. 

Assistance in the preparation of these materials was furnished by the personnel 
of Work Projects Administration, official projects 465-03-3-631, unit A-8, and 
65-1-08-62, unit A-8. 

The Oakland Public Schools cooperated in making subjects available for this 
research. During the course of this investigation Mrs. Olga Nave, Mr. Theodor 
Chernikoff, Miss Helen Brien, Mrs. Katherine Heck Long, Miss Pearl Bretnall, 
Mrs. Mary Alice Burmeister and Mrs. Elizabeth Replogle rendered valuable 
technical assistance. 

1. Jones, H. E.: The Adolescent Growth Study: J]. Principles and Methods, 
J. Consult. Psychol. 3:157-159, 1939; II. Procedures, ibid. 3:177-180, 1939. 
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children in the cumulative study. These control groups were designated as A (50 
boys with a mean age of 16.0 + 0.2 years) and B (50 girls with a mean age of 
16.0 + 0.2 years). These were selected on the same basis as the original group 
tested and differed only in that they had never been subjected to the physiologic 
testing program before. 

As a rough estimate of the metabolism level to be expected in California adults, 
measurements were made on a group of 20 male medical students with a mean age 
of 23.9 + 0.7 years (range from 20 to 26 years) and 15 female students with a 
mean age of 23.2 + 0.7 years (range 19 to 26 years). Values were also obtained 
from 20 adult males with a mean age of 32.5 + 0.3 years (range 27 to 43 years) 
and 17 adult females with a mean age of 33.4 + 1.2 years (range 27 to 39 years). 
The latter groups consisted principally of staff members. 

Procedure—Each subject was brought by automobile from his home at 7: 30 
each morning without breakfast.2 The metabolism laboratory was on the ground 
floor of the building; hence activity was minimized. While the subject lay on a 
cot for a twenty minute rest period, three determinations of blood pressure and 
pulse rate were made by a woman assistant. At the end of twenty minutes a 
Siebe-Gorman half-mask was tied over the nose and mouth of the subject by 
means of linen tapes attached to a cloth head band on which the subject’s head 
rested. Possible leaks around the mask were detected by attaching the expiratory 
tube to a water manometer and, after the subjects inspired, plugging the inspiratory 
tube with the hand. At a command from the assistant the subject exhaled, and 
the rise in pressure inside the mask was observed on the manometer. If any leaks 
occurred before the pressure on the manometer recorded 40 cm., the mask was 
readjusted before tests were begun. Even slight leaks were thus detected, either 
by the sound of the escaping air or by the subject’s report. The subject was 
allowed ten minutes for respiratory adjustment to the mask, during which time 
further determinations of blood pressure and pulse rate were made. Three eight 
minute tests of basal oxygen consumption were made by the Tissot open circuit 
gasometer method, in which the total expired air was collected and measured. 
The carbon dioxide and the oxygen concentration of the expired air were determined 
by the Boothby modification of the Haldane technic.2 Mercury valves of the 
Bailey type + were used, which were found to require only 1 to 1.5 mm. of water 
pressure to open. The subject inspired outdoor air. The respiratory rate was 
counted for one minute twice during each of the three gas-sampling periods. Gas 
samples for analysis were collected under mercury and analyzed immediately with 
a 10 cc. Haidane apparatus. All gas volumes were reduced to standard conditions 
(0 C., 760 mm. of mercury). Basal metabolism was computed in terms of total 
cubic centimeters of oxygen consumed per minute, cubic centimeters of oxygen 
consumed per square meter per minute, cubic centimeters of oxygen consumed per 
kilogram per minute and calories of heat produced per square meter per hour. 
Surface area was calculated from height and weight (nude) measurements by 


2. Each subject was given two trial tests the day before the actual experimental 
series was begun, in order to accustom him to the procedure. These trial tests 
were given to members of control groups A and B as well. 

3. Boothby, W. M., and Sandiford, I.: Laboratory Manual of the Technique 
of Basal Metabolic Rate Determinations, Philadelphia, W. B. Saunders Company, 
1920. 

4. Bailey, C. V.: A Low Resistance Air Valve, Proc. Soc. Exper. Biol. & 
Med. 24:184-185, 1926. * 
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the Du Bois formula. The same procedure was followed on each of two suc- 
cessive mornin for each subject. The average of six determinations, that is, 
three on each o1 the two successive days, was then computed for each subject. These 
values were used in compiling frequency distributions at each 6 month age level. 


RESULTS 


Probable Error of Estimate-—From the correlation between the mean 
of three determinations of basal metabolism on two different days, 
the probable error of estimate was computed for each age level. The 
results of this analysis are shown in table 1. The error of estimate of 
these observations, when expressed as a percentage deviation from the 
mean value, is slightly greater for girls than for boys, averaging 3.9 per 
cent for boys and 4.7 per cent for girls. When test results are expressed 


TaBLE 1—Probable Error of Estimate of Basal Metabolism Determinations 
at Different Ages (Average of Three Eight Minute Tests) 








Basal Metabolism Expressed as: 
oS > - > ———e 





Per Cent Devia- 
Calories per Ce. Oxygen per Cc. Oxygen per tions from 
Mean Sq. M. per Hr. Sq. M. per Min. Kg. per in. Mean of Group 
Age A : SETS A oy 


, nese ptoy., TE “ > ¢ ‘ 
Years Males Females Males Females Males Females Males Females 








1.63 1.99 5.55 6.94 0.20 0.24 3.9 5.4 
1.73 1.61 5.63 5.78 0.19 0.18 3.9 4.1 
1.26 1.24 4.39 0.14 0.14 ; 3.3 
1.55 1.35 6.11 . 0.20 0.16 . 4.0 
1.86 2.20 6.23 . 0.22 0.29 . 7.8 
1.72 1.71 6.57 . 0.19 0.18 , 5.2 
1.41 1.34 5.04 J 0.14 0.14 3. 4.0 
1.57 1,31 5.14 . 0.14 0.13 ‘ 4.0 
1.48 1.47 5.16 ; 0.17 0.13 3. 3.5 





* Control groups. 


in terms of calories per square meter per hour or cubic centimeters of 
oxygen per square meter per minute, no differences between the sexes 
are distinguishable. Since there is no consistent reduction in the proba- 
ble error of estimate with increasing age in the children subjected to 
repeated tests, and since the probable errors of estimate tor groups 
A and B were no greater than for children of the same age who had been 


5. Du Bois, D., and Du Bois, E. G.: Clinical Calorimetry: X. A Formula 
to Estimate the Approximate Surface Area If Height and Weight Be Known, 
Arch. Int. Med. 17:863-871 (June) 1916. 


6. The formula used for this calculation was P.E.1.0 = 0.6745 


[ en es 7 . P.E.1.0 is the probable error of the score, 7: is the standard 


deviation of the distribution of the first test, 72 is the standard deviation of the second 
test, and ru is the coefficient of correlation between the tests. (Garrett, H. E.: 


Statistics in Psychology and Education, New York, Longmans, Green & Co., 1937, 
p. 321.) 
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tested repeatedly, it may be concluded that the reliability of metabolism 
measurements is not significantly altered by repeated testing, provided a 
preliminary training test is given. 

Changes with Age—From the average of the six determinations 
made on two days, distributions were drawn up for each age level. Class 
intervals were chosen so that the midpoint fell at 11.5, 12.0, 12.5, etc., 
years. Since the testing interval could not be maintained at exactly six 
months for each child throughout the seven years of this study, the num- 
ber of subjects varies from 50 to 30 at each age category, except for 
11.5 years and 17.5 years, when the number falls as low as 16. If two 
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Chart 1.—Average basal oxygen consumption in cubic centimeters per square 
meter per minute for boys and girls tested every six months between the ages of 
11.5 and 18 years. Connected points obtained from tests on same children. Points 
shown at ages 24 and 33 years obtained from tests on other subjects. Points 
marked A and B are average values for 50 additional boys and 50 additional girls 
aged 16 years who were tested for the first time at this age. Vertical lines 
through each point indicate limits of + standard deviation of the mean values. 


tests on the same child fell within the same age category, only one test 
(the one nearest the midpoint of that category) was used in computing 
the age norms here presented. 

Chart 1 shows the average basal oxygen consumption in cubic ceuti- 
meters of oxygen used per minute per square meter of surface area for 
males and females between the ages of 11.5 and 17.5 years. The vertical 
line through each point indicates + 1 standard deviation from the mean. 
Points A and B are the mean values of the control group of 16 year 



































SHOCK—BASAL OXYGEN CONSUMPTION 23 


old boys and girls, as previously described. The points at 24 and 33 
years were obtained from measurements on the older subjects, as 
described. In this curve, as in the others presented, it is clearly shown 
that measurements made on the control group of 16 year old children 
do not differ significantly from measurements made on the children 
subjected to repeated testing. There is no reason to believe that the 
results obtained in the cumulative study have been significantly altered 
because of the extensive training or laboratory experience of these 
subjects. 

In chart 2 average basal heat production has been computed in terms 
of calories per square meter per hour. Examination of these average 
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Chart 2.—Average basal heat production in males and females. For complete 


explanation see the legend of chart 1. 





curves (charts 1 and 2) fails to show any significant alteration in trend 
up to the age of 15.5 years in girls or 17.5 in boys.*| The continuity of 
these average growth curves does not imply a lack of relationship between 
sexual maturation and metabolism, since the chronologic age at which 
individual children attain maturity varies widely. Other methods of 
analysis must be used to evaluate relationships between basal metabo- 
lism and sexual maturity in human beings.* Until more reliable and 


7. The change in slope of the average curve for boys between the ages of 15 
and 16 years, while suggestive, cannot be considered statistically significant in 
terms of the data of the present report. 

8. A more detailed analysis of the effect of menarche in girls on basal 
physiologic functions is in preparation. 
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generally useful criteria for sexual maturity have been developed, it is 
considered desirable to fall back on the usual basis of chronologic age for 
interpreting individual deviations in metabolism. With this end in 
view, normal values of basal metabolism for adolescent children in 
Oakland, Calif., have been prepared. 

Norms for Basal Metabolism in Adolescents—Numerous attempts 
have been made to determine the most effective unit for expressing basal 
metabolism. Du Bois,® Boothby and Sandiford *° and others * believe 
that the most appropriate unit for measurements of metabolism is calories 
per square meter per hour, while Benedict,!* Talbot ** and others ** have 
objected to the use of surface area on the grounds that it is an artificial 
measurement which may yield erroneous results in subjects of abnormal 
height-weight relations and prefer to express results in terms of oxygen 
consumption or heat production per unit of body height or weight. 
(Space does not permit of a review of the arguments for and against 
each of these systems of measurement.’®) Furthermore, it is contended 
that at certain age levels height or weight is a better representation of 
body size than surface area.*** The choice of height, weight or surface 
area as the basis for comparing the oxygen consumption of persons of 
different size is commonly made on the basis of which unit gives the 


9. Du Bois, E. F.: Recent Advances in the Study of Basal Metabolism: I. 
Basal Metabolism and Surface Area, J. Nutrition 3:331-343, 1930. 

10. Boothby, W. M., and Sandiford, I.: Normal Values of Basal or Standard 
Metabolism: A Modification of the Du Bois Standards, Am. J. Physiol. 90:290- 
291, 1929. 

11. (a) Lewis, R. C.; Kinsman, G. M., and Iliff, A.: The Basal Metabolism of 
Normal Boys and Girls from Two to Twelve Years Old, Inclusive, Am. J. Dis. 
Child. 53:348-428 (Jan.) 1937. (b) Wetzel, N. C.: On the Motion of Growth, 
Proc. Nat. Acad. Sc, 20:183-189, 1934. 

12. (a) Benedict, F. G.: The Surface Area Constant in Comparative Physi- 
ology, Yale J. Biol. & Med. 4:385-398, 1931-1932; (b) Vital References: A Study 
in Comparative Basal Metabolism, Publication 503, Carnegie Institution of Wash- 
ington, 1938. (c) Benedict, F. G., and Talbot, F.: Metabolism and Growth from 
Birth to Puberty, Publication 302, Carnegie Institution of Washington, 1921. 

13. (a) Talbot, F.: Interpretation of Basal Metabolism in Children, J. Pediat. 
3:247-262, 1933. (b) Talbot, F. B.; Wilson, E. B., and Worcester, J.: Basal 
Metabolism of Girls: Physiologic Background and Application of Standards, Am. 
J. Dis. Child. 53:273-347 (Jan.) 1937. 

14. Brody, S.; Hall, W. C.; Ragsdale, A. C., and Trowbridge, E. A.: Relation 
Between Resting Energy Metabolism and Body Weight in Growing Domestic 
Animals, in Research Bulletin 166, University of Missouri College of Agriculture, 
Agricultural Experiment Station, 1932, pp. 15-44. Brody, S., and Procter, R. C.: 
Relation Between Basal Metabolism and Body Weight in Man: Published Data, 
ibid., pp. 76-82. Harris, J. A., and Benedict, F. H.: A Biometric Study of Basal 
Metabolism, Publication 279, Carnegie Institution of Washington, 1919, p. 190. 

15. Footnotes 9, 12a and b, 13 and 14. 
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smallest range in values for normal subjects of a given sex and age. 
Table 2 shows the coefficient of variation for (a) calories per square 
meter per hour, (b) calories per kilogram per hour, (c) cubic centi- 
meters of oxygen consumed per square meter per minute, (d) cubic 
centimeters of oxygen consumed per minute and (e) total cubic centi- 
meters of oxygen consumed per minute for both boys and girls at each 
age level between 11.5 and 17.5 years. This table shows that coefficients 
of variation are consistently lower for calories per square meter per hour 
and for cubic centimeters of oxygen consumed per square meter per 
minute than for similar values expressed per kilogram of body weight. 


TaBLe 2.—Coefficient of Variation* of Basal Metabolism in Adolescents 








Boys Girls 


“Total — Ce. Oc. Oxy- Calories’ Total Ce. Oxy- Calories 
Ce. Oxygen Calories gen per per Ce. oun Calories gen per per 
Oxygen per Kg. perKg. Sq.M. Sq. M. Oxygen perKg. perKg. Sq.M. Sq. M. 
Age per Min. per Min. per Hr. per Min. per Hr. per Min. per Min. per Hr. per Min. per Hr. 
11.5 9.1 10.9 11.0 . é 17.8 9.4 9.0 10.2 9.1 
12.0 11.7 11.0 10.9 . Ys 13.7 12.1 11,7 7.5 7.2 
12.5 12.0 9.8 9.8 ‘ . 12.0 11.4 114 5 6.3 
13.0 11.8 . 9.0 9.0 { ‘ 11.4 13.0 
13.5 13.8 11.1 11.1 x . 11.6 11.5 
14.0 13.1 10.1 10.3 \ ‘ 11.6 114 
14.5 12.3 10.0 9.6 A f 11.1 12.0 
15.0 11,1 9.7 9.6 ‘ ‘ 12.9 
15.5 14.2 12.3 10.8 : : 114 
16.0 11,2 11.6 9.1 $ \ 10.7 
16.5 11.6 9.0 8.6 . ‘ 11.7 
17.0 12.1 11.6 10.2 : ; 10.7 
17.5 13.3 7.1 6.2 ‘ . 11.5 . y 
16.0 11.5 9.1 8.9 74 7.6 9.4 . \ J 78 








8. D. dist. 
* The coefficient of variation is caleulated by the formula V = —————— x 100 (Gar- 
rett,® p. 14). 


¢+ Control groups, A and B. 


Thus the use of surface area as a unit of size reduces the variability of 
measurement more than the use of body weight. 

Since one of the reasons for expressing metabolism results in terms 
of weight or of surface area is to eliminate the effect of differences in 
size in comparing individual values, one may compare the two methods 
by calculating the correlation between the adjusted metabolism values 
and different measures of body size. If the effect of size has been ade- 
quately removed, no correlation should remain between the adjusted 
metabolism measurement and body size. Table 3 summarizes the results 
of such calculations. As may be seen in the upper third of this table, 
a significant correlation, ranging from 0.45 to 0.75, was found between 
basal oxygen consumption per kilogram of body weight and body size, 
whether measured by weight or by surface area. On the contrary, when 
basal oxygen consumption (or heat production) was recorded per unit 
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of surface area, the correlation with size, as measured by either weight 
or surface area, disappears (see lower sections of table 3). On the basis 
of this analysis, it may be concluded that metabolism data for normal 
adolescent children can best be expressed in terms of surface area. 
According to the results obtained by my associates and me, no advantage 
is gained in transforming cubic centimeters of oxygen consumed to 
calories of heat produced.*® 

Because of the widespread use of the calory as a unit in studies of 
metabolism, we have computed average values in terms of calories pro- 


TABLE 3.—Correlation Between Body Size and Basal Metabolism per Unit Size in 
Adolescents (Pearsonian r) 








Ce. Oxygen per Kg. per Min. Correlated with 





Body Weight, Kg. Surface Area (Calc.), Sq. M. 
- Ve A 








— c -m 


Age, Years Girls Boys Girls Boys 


—0.75* —0.60 —0.57 —0.75 
—0.73 —0.55 —0.54 —0.72 
—0.45 —0.60 —0.45 —0,51 


Ce. Oxygen per Sq. M. per Hr. Correlated with 
—_— 
Body Weight, Kg. Surface Area (Calc.), Sq. M. 


Girls Boys _ Girls Boys 
+-0.04 —0.11 —0.04 —~0.17 
—0.02 40.07 —0.07 —0.01 
+0.11 40.10 +0.08 —.01 


Calories per Sq. M. per Hr. Correlated with 
Body Weight, Kg. Surface Area (Calc.), Sq. M. 
- © os 


Girls Boys ; Girls Boys o 
+0.08 —0.09 —0.15 —0.07 
—0.02 +0.04 —0.02 —0.07 
+0,11 +0.13 +0.05 +0.09 























* The minus sign indicates that the larger children at a given age have a lower metab- 
olism per unit size. 


duced per unit of time as well as per cubic centimeter of oxygen con- 
sumed. Average values of basal metabolism for the adolescent children 
of the present sample are shown in table 4 expressed as calories per 
square meter per hour and in table 5 expressed as cubic centimeters of 
oxygen consumed per square meter per minute. Standard deviations 
of the distribution are given for boys and girls at each six month age 
level between 11.5 and 17.5 years. In the last six columns of tables 4 
and 5 the limits within which values for 95 per cent and 99 per cent of 
normal children tested under similar conditions would be expected to 
fall are shown. 


16. Similar conclusions were reached by Lewis, Kinsman, and Iliff 114 in their 
study of younger children. 





TABLE 4.—Average Values of Basal Metabolism for Adolescents 
(Calories per Square Meter per Hour) 








95% of Values for Normal 99% of Values for Normal 
Subjects Lie Between Limits Subjects Lie Between Limits 
Calories per Sq. M. per Hr. Calories per Sq. M. per Hr. 
Mean, _S. D. Distr., +1.65 o1 +2.33 oa 
Calor.es Calories [eR ow 
per Sq. M. per Sq. M. Maxi- Mini- Percentage Maxi- Mini- Percentage 
per Hr. per Hr. mum . Deviation mum mum Deviation 


Males 


37.91 13.1 
38.13 15.3 
38.00 14.4 
39.03 11.6 
37.02 14.3 
37.34 14.1 
37.40 12.8 
37.34 12.8 
34.28 17.2 
34.66 15.7 
34.10 16.7 
33.40 18.5 
34.79 14.4 





18.5 
21.6 
20.3 
16.3 
20.3 
19.9 
18.1 
18.1 
24.3 
22.2 
23.7 
26.0 
20.3 


£0 > & G0 O OO GO G0 0 90 90 & 0 
CHSSRSERSSSES 
RES SHEE 
BeSSEBE 


SESSPSSREE SES 
ERRRSSSSREENS 


SSSABRSSSSSE: 
SeeSees 


Females 


35.41 15.0 ; . 21.2 
11.9 J x 16.8 
10.4 S 14.6 
12.1 . 3. 17.0 
13.7 3. “ 19.3 
13.2 id I 18.6 
13.7 19.4 
12.1 17.0 
15.3 21.6 
14.8 21.0 
11.6 16.3 
13.8 19.4 

8.8 
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TABLE 5.—Average Values of Basal Oxygen Consumption for Adolescents 


(Cubic Centimeters of Oxygen Consumed per Square Meter per Minute) 








95% of Values for Normal 99% of Values for Normal 
Subjects Lie Between Limits Subjects Lie Between Limits 
+1.65 oa +2.33 oa 
Fn mae tay in mad ae sede wee eS 7? 
Maxi- Mini- Percentage Maxi- Mini- Percentage 
cd mum mum Deviation mum mum Deviation 


Males 


169.88 129.80 13.4 178.16 121.54 18.9 
178.82 130.12 15.8 188.86 120.08 2 
168.35 132.31 12.0 175.77 124.89 
168.64 134.32 11.3 175.71 127.25 
170,21 126.39 14.8 179.24 117.36 
171.60 127.80 14.6 180.62 118.78 
166.86 129.28 12.7 174.61 121.53 
167.65 129.21 12.9 175.57 121.29 
169.72 116.92 18.4 180.60 106.04 
161.96 119.88 14.9 170.63 111.21 
164.66 117.34 16.8 174.41 107.59 
166.50 115.22 18.2 177.07 104.65 
119.76 14.6 169.19 111.31 





Females 


119.58 16.9 178.08 109.58 
123.29 12.4 165.40 116.10 
124.55 10.1 158.30 118.78 
120.33 12.2 160.57 
115.93 12.6 156.24 
113.04 13.1 154.07 
108.65 13.6 149.76 
106.67 13.4 146.35 
16.0 145.12 
14.9 142.49 
12.4 139.56 
13.6 136.85 
8.9 128.92 
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COMMENT 


A search of the literature for determinations of basal metabolism in 
normal children between the ages of 12 and 18 years yielded relatively 
few studies in which tests were made on more than 10 subjects at each 
age interval. Charts 3 and 4 compare the average values found for 
Oakland children with representative values from the literature. For 
boys (chart 3) our values are appreciably lower than those obtained 
from other normal samples.‘7 The results of Molitch and Cousins '* 
for ages 12 to 15.5 years are lower than ours, but it must be remembered 
that their study was made on inmates of the New Jersey Training 
School for Boys. This selection from the lower economic levels, where 
inadequacies of diet and physiologic regimen exist, may account for the 
lower values of basal metabolism. Our values agree with the statistically 
smoothed results of Bierring *7* on Scandinavian boys. However, Bier- 
ring has presented smoothed values in which any sudden change in 
trend, such as shown in our data between the ages of 15 and 15.5 years, 
would be canceled out. Webster, Harrington and Wright** have 
recently reported the results of repeated measurements of basal metabo- 
lism in 13 boys and 8 girls. A significant drop in basal heat production 
was found between 11 and 12 years in both boys and girls. Since our 
measurements did not begin till the age of 114 years, comparisons at 
the early age levels are not possible. However, Webster and his col- 
leagues did not report the sudden drop in metabolism of boys between 
the ages of 15 and 16 years which we have observed. Many physiologic 
studies of adolescents indicate earlier maturity in girls than in boys. 
Hence, if the periods of rapid fall in basal metabolism are associated 
with physiologic maturation, it is difficult to explain on this basis the 
significant drop in heat production of both boys and girls between 
the ages of 11 and 12 years reported by Webster. Chart 4 shows that 
the original normal values presented by Boothby and Sandiford *° in 1929 
show closer agreement with our results than do the later Mayo norms of 
Boothby, Berkson and Dunn." 


17. (a) Bierring, E.: The Standard Metabolism of Boys, Copenhagen, Levin 
& Munksgaard, 1931. (b) Boothby, W. M.; Berkson, J., and Dunn, H. L.: 
Studies of the Energy Metabolism of Normal Individuals: A Standard for Basal 
Metabolism with a Nomogram for Clinical Application, Am. J. Physiol. 116:468- 
484, 1936. (c) Molitch, M., and Cousins, R. F.: Variation of Basal Metabolic 
Rate per Unit Surface Area with Age, J. Nutrition 8:247-251, 1934. (d) Rosen- 
bliith, A.: Der Grundumsatz bei Kindern und Jugendlichen, Ztschr. f. Kinderh. 
46: 531-547, 1928. (e) Boothby and Sandiford.® 

18. Webster, B.; Harrington, H., and Wright, L. M.: The Standard Metab- 
olism of Adolescence, J. Pediat. 19:347-364, 1941. 
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Chart 3.—Average basal heat production in adolescent boys. Comparison of 
present data with those of other studies. 
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Chart 4—Average basal heat production in adolescent giris. Comparison of 
present data with those of other studies. 
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In chart 4 our results are plotted along with those of other compara- 
ble investigations on girls.’* The only study in which values lower than 
ours were obtained is that of Benedict and Hendry,’® in which results 
were obtained on sleeping subjects. The general trend of growth for 
this study is similar to that for California girls but is at a lower level of 
metabolism. It may also be pointed out that the changes in metabolism 
during adolescence are greater for girls than for boys. 

In chart 5 the average percentage deviation from the original 
Boothby-Sandiford *® norms is plotted for each age level. This figure 
shows that the basal metabolism of Oakland boys averages 6 per cent 
lower than that for Minnesota boys during adolescence. The average 
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Chart 5.—Average percentage deviation of basal metabolism of Oakland ado- 
lescents from Boothby-Sandiford norms. For complete description see the legend 
of chart 1. 


values for Oakland girls are 5 per cent lower than those for Minnesota 
girls at 11.5 years, but by the age of 15.5 years the average deviation 
from Minnesota girls has increased to 12 per cent. Since both sets of 
observations have been made by the open circuit technic and since it 
has been shown that repeated testing has not altered the values for the 


19. Benedict, F. G., and Hendry, M. F.: The Energy Requirement of Girls 
from Twelve to Seventeen Years of Age, Boston M. & S. J. 184:217, 1921. 
Boothby, Berkson and Dunn.1*> Boothby and Sandiford. Talbot, Wilson and 
Worcester.12» McKay, H.: Basal Metabolism of Young Women, Bulletin 465, 
Ohio Agricultural Experiment Station, 1930, p. 1. 
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metabolic rate in our sample, we are inclined to attribute these differ- 
ences to climatic factors, although direct evidence for such an interpre- 
tation is lacking. 

Examination of charts 3 and 4 leads to the striking conclusion that 
differences in average metabolism values reported by different observers 
are greater than the average age trends shown during adolescence in any 
single study. Thus it seems that careful standardization of technics is 
as important in the interpretation of the results of metabolism tests 
as is the question of the chronologic age of the subjects. 

Tables 4 and 5 bring to light the further significant fact that the 
range of values for basal metabolism which will include 95 per cent of 
a normal population at any given age (between 11.5 and 17.5 years) 
is greater than the average change in metabolism with growth over the 
adolescent period. They also show that the conventional limit of + 10 
per cent deviation from the mean value for normalcy is too narrow for 
this age range and should be extended to at least + 15 per cent if norms 
expressed in terms of chronologic age are to be used. This wide range 
of normal values in adolescence emphasizes the need for additional infor- 
mation on the state of physiologic maturity, rate of growth and other 
factors for accurate characterization of the metabolic status of the indi- 
vidual child. Such information may be obtained from an examination 
of individual growth curves for metabolic rate. 


SUMMARY 


Determinations of basal metabolism were made by the Tissot open 
circuit technic on a group of 50 adolescent boys and 50 adolescent girls. 
Triplicate determinations were made on each of two successive days on 
the same children every six months between the ages of 11.5 and 18. 
Results were expressed in terms of cubic centimeters of oxygen con- 
sumed per square meter per minute and of calories of heat produced 
per square meter per hour. Average growth curves were prepared on 
the basis of statistical consideration of the data. Tabulation of average 
values of basal oxygen consumption expressed in terms of cubic centi- 
meters per square meter per minute and of basal heat production in 
calories per square meter per hour was selected as the best method of 
expressing normal values over the adolescent period. It was found that 
the deviation of + 15 per cent from the mean would include approxi- 
mately 95 per cent of the normal children but that a deviation of + 20 
per cent from the mean value would be necessary to include 99 per cent 
of the normal group. The values for’ Oakland children averaged 6 to 
12 per cent below the average values reported by Boothby and Sandiford 
on Minnesota children. 
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CONCLUSIONS 

1. Basal metabolism can be estimated with an error of less than 4 per 
cent for trained adolescent subjects when the open circuit method is used. 

2. The error of the determination is slightly greater for adolescent 
girls than for adolescent boys. 

3. Changes in metabolism with age are greater in adolescent girls 
than in adolescent boys. 

4. Deviations in basal metabolism of + 15 per cent from the mean 
for a given chronologic age should be regarded as normal in adolescents 
till more definite criteria of the stage of physiologic maturity of the sub- 
ject are available. 


Baltimore City Hospital. 

























FIBROCYSTIC DISEASE OF THE PANCREAS 


REPORT OF EIGHT CASES 





W. A. DANIEL Jr, M.D. 
CHICAGO 


In the past few years, several authors have reported their observa- 
tions of fibrocystic disease of the pancreas. The disease is one of recent 
recognition, and it is to be expected that the number of reported cases 
will steadily increase. Because this condition is more prevalent than 
the literature suggests, a consideration of the syndrome seems appro- 
priate at this time. 

The disease undoubtedly occurred before the time of Hippocrates, 
but, fortunately for those who wish to review the literature, descriptions 
have only recently made their way into medical journals. Not until 1913 
was a case of steatorrhea reported which, in the light of present 
knowledge, was evidently an instance of congenital fibrocystic disease of 
the pancreas. Eleven years passed before the clinical symptoms were 
associated with the typical pathologic changes in the pancreas. Only 
in the last five years has any appreciable reference been found.* Being 
a disease of young infants usually terminating fatally, it naturally has 
not received the attention that a more chronic process would have. 

At the Children’s Memorial Hospital, there have been 8 patients 
known to have fibrocystic disease of the pancreas; how many cases have 
been unrecognized in the past is not known. In the following cases, 
only the significant observations are reported. 


REPORT OF CASES 


Case 1—R. K., a 6% month old white boy, was admitted to the hospital May 
20, 1939 because of diarrhea of one week’s duration. The patient was the third 





From the Children’s Memorial Hospital. 
1. Garrod, A. F., and Hurtley, W. H.: Congenital Family Steatorrhea, 
Quart. J. Med. 6:242, 1913. 

2. Clarke, C., and Hadfield, G.: Congenital Pancreatic Disease with Infan- 
tilism, Quart. J. Med. 17:358 (July) 1924. 

3. Andersen, D. H.: Cystic Fibrosis of the Pancreas and Its Relation to 
Celiac Disease, Am. J. Dis. Child. 56:344 (Aug.) 1938. Blackfan, K. D., and 
May, C. D.: Inspissation of Secretion, Dilatation of the Ducts and Acini, 
Atrophy and Fibrosis of the Pancreas in Infants: A Clinical Note, J. Pediat. 
13:627 (Nov.) 1938. Wilson, J. R., and DuBois, R. C.: Report of a Fatal 
Case of Keratomalacia in an Infant with Postmortem Examination, Am. J. Dis. 
Child. 26:431 (Nov.) 1923. 
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child of healthy parents. The mother had had two miscarriages, at three months 
and six and a half months of pregnancy. The oldest child was 5 years old and well. 
The second child had died at the age of 10 months with diarrhea and pneu- 
monia (?). The patient was born at term after a normal labor. He weighea 
7 pounds 11 ounces (3,374 Gm.) at birth. He was fed on a cow’s milk, water 
and corn syrup formula and apparently did well. He also had cod liver oil until 
two weeks before admission, when he was given viosterol. Ci:c ounce (30 cc.) 
of orange juice had been given daily. Since birth the child had had a chronic 
cough; in addition, “head colds” were frequent. What was thought to be an acute 
cold developed two weeks before his admission. One week later the child began 
to have five or six loose, yellow stools a day. Fever soon developed, and when 
he was admitted to the hospital vomiting had also appeared. 

Examination revealed a dehydrated infant who was acutely ill. The heart was 
thought to be displaced, and there were bronchial breathing, dulness, and rales 
anteriorly on the left side. The temperature was 102.8 F. A blood count showed 
moderate anemia and leukocytosis, the white cell count being 20,000 with 52 per 
cent polymorphonuclears. Other routine tests gave negative results. Roentgen 
examination revealed a dense shadow over the apex of the left lung, with 
displacement of the mediastinum to the left. The child was given fluids intra- 
venously and a protein milk formula which was later changed to evaporated milk. 
He weighed 11 pounds 3 ounces (5,075 Gm.) on admission. The course was 
characterized by cough, intermittent fever with temperature rising to 101 F., loss 
of weight and usually four to six stools per day. The stools were soft but formed, 
were brown or yellow and had a foul odor. Two weeks after the patient’s 
admission roentgen examination showed an extensive clouding of the left pulmonary 
field. The child’s condition became progressively worse, and at the time of death, 
five and a half weeks after admission, he weighed 9 pounds 12 ounces (4,423 Gm.). 

Pathologically the pancreas showed extensive damage of the exocrine paren- 
chyma, fibrosis, distention of the small ducts and acini with inspissated secretion, 
degenerative changes of the cells and chronic and acute inflammatory cell infiltra- 
tions. Extensive squamous cell metaplasia of the tracheal and bronchial mucosa 
was present. There was also moderate central fatty degeneration of the liver. 


CasE 2—P. D., a 3 month old white girl, was admitted to the hospital 
April 1, 1940 because of cough since the age of 6 weeks and vomiting and respira- 
tory difficulties following attacks of coughing during the previous month. Birth 
was without difficulty and at term. Breathing occurred spontaneously, and no 
complications were present until the infant was 6 weeks of age, when attacks of 
coughing appeared. The weight at birth was 5 pounds 6 ounces (2,438 mg.). The 
family history was of interest in that three of ten previous siblings had died at 
the age of 3 months, all of whom presented symptoms similar to those exhibited 
by the patient. On admission the patient was small, pale and chronically ill and 
coughed almost continually. The significant findings were confined to the chest. 
Respirations were somewhat rapid; a slight inspiratory and expiratory wheeze 
was heard, and a dry, hacking cough was present. The right side of the thorax 
was somewhat more prominent than the left. The lungs were hyperresonant to 
percussion, and a few clicking rales were heard over the base of the left lung. 
The weight was 6 pounds 1% ounces (2,757 Gm.); the temperature, 99.6 F. 
Moderate anemia and leukocytosis were present. Roentgen examination showed 
only prominence of the vascular and bronchial markings of the lungs. The child 
had sufficient respiratory difficulty to necessitate the giving of oxygen. Feedings 
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were taken poorly, and vomiting occasionally occurred. Voluminous yellow to 
green, foul-smelling stools were passed about six times daily. Very little air 
seemed to pass in or out of the chest and the child died four days after admission. 

Autopsy showed a partial collapse of the lower lobe of the left lung with 
multiple areas of pneumonic consolidation. A purulent bronchitis involving the 
entire bronchial tree was present and accounted for the physical and roentgeno- 
logic findings in the lungs. The changes of the pancreas were essentially those 
reported in the previous case. The liver was extremely fatty. 


Case 3.—J. S., a 3 month old white boy, was admitted to the hospital July 21, 
1938, with a history of having had a watery discharge from the right eye and 

















Fig. 1—J. S. (case 3) at the age of 3 months (weight 6% pounds). Kerato- 
malacia and xerophthalmia of the right eye are evident. 


increasing cloudiness of the cornea of that eye for five days; loss of weight and 
a “rattle in the throat” were also present. The patient was one of twins, the 
other boy having no complaints. There had been a slight watery discharge since 
the age of 3 weeks. The mother stated that the child had received several for- 
mulas but had responded poorly to all; he had received little in the way of 
vitamin preparations. 

The patient weighed 6 pounds 2 ounces (2,778 Gm.) on admission, as com- 
pared with a birth weight of 5 pounds 4 ounces (2,381 Gm.); the twin brother 
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weighed 10 pounds (4,536 Gm.) at the time of the patient’s admission. Exam- 
ination showed a pale, emaciated child who had a laryngeal crow. The right 
cornea had a marked opacity; no ulcerations were present, but there was some 
inflammation of the bulbar portion of the eye and a thin, watery discharge was 
present. The patient was given an apparently adequate diet, large amounts ot 
vitamin preparations orally and small transfusions. Two to five voluminous, soft, 
yellow stools were passed daily. The eye improved, and the weight increased 
almost a pound (0.45 Kg.) after two months’ treatment. However, the child 
soon became worse, with an increased number of stools, considerable stridor and 
embarrased respiration. Rales developed bilaterally, and the child had difficulty 
both in inspiration and in expiration. These symptoms increased in severity, and 
the child died three months after admission. 

Autopsy showed the typical changes in the pancreas and lungs, as well as 
xerophthalmia and keratomalacia of the right eye (fig. 1). This case has been 
previously reported.* 


Case 4—H. K., an 8% month old girl, was admitted to the hospital Nov. 4. 
1940, with a history of coughing since she was 3 weeks old, vomiting following’ 
attacks of coughing, slight fever and pulling at her right ear for three or four 
days previously. Delivery was uneventful and at full term; the infant weighed 
6% pounds (2,948 Gm.). She was breast fed for four months, after which the 
diet became exceedingly variable. At intervals she had suffered from dyspnea 
and had passed large soft stools. Two siblings were living and well. 

Examination showed a poorly nourished infant who coughed incessantly. The 
right ear drum was red but not bulging. The pharynx was reddened. There 
were no significant pulmonary findings. The weight was 13 pounds 14 ounces 
(6,294 Gm.). The blood count showed moderate anemia and leukocytosis, the 
number of white cells increasing to 31,000 with 90 per cent polymorphonuclear 
cells before death. The child’s condition became progressively worse, and the 
coughing was associated with fine rales over both sides of the chest. The patient 
died two weeks after admission. 

The lungs showed areas of pneumonia, atelectasis and emphysema on post- 
mortem examination, and the changes found in the pancreas were those of cystic 
fibrosis. 


Case 5.—When admitted to the hospital, on Oct. 1, 1941, D. D., a white boy, 
was 3 months old. He had had difficulty in swallowing since birth. Soon after 
the delivery, which was uneventful, it was observed that the child snored while 
asleep. After the neonatal period at the hospital, it was noted that he had attacks 
of coughing, vomiting and gagging and occasionally became cyanotic. When he 
was 6 weeks old, frequent large stools became associated with the other symp- 
toms. Loss of weight occurred; at birth the infant weighed 6 pounds 2 ounces 
(2,778 Gm.) ; at the time of admission he weighed 8 pounds 9 ounces (3,884 Gm.). 
The only other child of the parents had died at approximately the age of the 


4. Gamble, R. C.: Keratomalacia and Cystic Fibrosis of the Pancreas, Am. 
J. Ophth. 23:539 (May) 1940. 
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patient on admission, and it was stated that the symptoms were the same as those 
of the patient. 

Examination revealed a small male infant whose tissue turgor was poor. The 
chest was well aerated and resonant; slight substernal retraction was present. 
There was an expiratory stridor, and in the upper part of the right side of the 
chest could be heard a few rales, which were associated with slight dulness. A 
complete inguinal hernia was present on the left side. Moderate anemia, with 
3,370,000 red blood cells, and leukocytosis, with 20,400 white cells, were present. 
The respirations became difficult; cyanosis was present and did not respond to 
oxygen, and the temperature rapidly rose to 105.6 F. Death occurred three days 
after the child’s admission. 

At autopsy sections of the pancreas showed interstitial and intralobular fibrosis 
with much destruction of the acinar tissue. Partial atelectasis, emphysema, pneu- 
monia and small areas of abscess were present in the lungs. 


Case 6.—J. S. was 4 years old when admitted to the hospital on Sept. 18, 
1939. He was born at term without difficulty and weighed 7 pounds 14 ounces 
(3,572 Gm.). The neonatal period was uneventful. After solid foods were added 
to the diet, when the infant was 4 or 5 months of age, the mother noted that 
part of the stools was liquid and butter-like and congealed on standing. The 
child was then placed on a low carbohydrate diet, which was poorly kept. At 
the age of 2 years, he had what was described as whooping cough with all of 
the usual symptoms. After this episode, the symptoms recurred each time the 
patient caught cold, and between attacks he exhibited rapid respirations. Four 
months before admission, the-boy had what seemed again to be typical pertussis, 
and the severe symptoms persisted until admission. The mother thought the 
child’s chest had seemed exceptionally large during the last year. 

Examination showed a pale, afebrile child with shallow, noisy, rapid respira- 
tions. A spasmodic, severe, productive cough was present. Cyanosis was slight. 
The left pulmonary field was hyperresonant, and numerous moist rales were heard 
bilaterally; a small area of tubular breathing was found below the right scapula. 
The abdomen was large and distended. The digits were clubbed. The tempera- 
ture was 99.4 F. and the respiratory rate 60 per minute. The blood count revealed 
moderate anemia and leukocytosis. The urine contained albumin. Roentgen 
examination of the chest showed many mottled densities on both sides, especially 
over the bases of the lungs and in the axillary regions. The day after the child’s 
admission, the temperature began to rise. Dyspnea and cyanosis became more 
severe, and oxygen was given. The patient died on the fourth day in the hospital, in 
a short convulsion. 

Postmortem observations of significance were made on the lungs, pancreas and 
liver. There were multiple bronchiolectatic abscesses and a widespread broncho- 
pneumonia in the lungs, the latter being most marked in the lower lobe of the left 
lung ; emphysema was present anteriorly. The pancreas was grossly abnormal, resem- 
bling adipose tissue and lacking the usual firmness and lobulation. The pancreatic 
duct could not be identified or probed. Histologically, there was replacement of 
the pancreatic tissue by fibrosis and adipose tissue. Little acinar tissue was found. 
The ducts were extremely dilated with inspissated secretion. No apparent change 
was present in the islet tissue of the pancreas. The liver had undergone extensive 
fatty degeneration. 
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Case 7.—C. M. was a 9 month old white girl who was admitted to the hos- 
pital Oct. 15, 1941 because of failure to gain weight. She was a full term baby 
and weighed 6 pounds 7 ounces (2,920 Gm.) at birth. The first two months of 
life presented no difficulties, and at the end of that time the infant weighed 9% 
pounds (4,309 Gm.). At 2 months of age she had an attack of what was called 
croup. From that time until admission, no progress had been made, and the 
stools had increased in number from two to six or eight daily and had become 
fatty, foul and soft. A cough developed and persisted. Many formulas were 
tried, with little success. The child weighed 8 pounds 9 ounces (3,884 Gm.) on 
admission and only 7 pounds 10 ounces (3,459 Gm.) when death occurred, eleven 
days later. 

Examination revealed a pale, extremely malnourished but alert baby. She 
coughed frequently. Significant findings were chiefly in the lungs; resonance 
was somewhat less on the left side of the chest and rales were heard bilaterally. 
The hemoglobin content was 9.8 Gm. per hundred cubic centimeters; the blood 
count showed 3,660,000 red cells and 46,000 white blood cells, of which 52 per 
cent were polymorphonuclear leukocytes. The temperature on the child’s admis- 
sion was 97.4 F., and only once during the hospital stay did it reach 99 F. The 
cough became more marked; loss of weight progressed in spite of excellent nurs- 
ing ability, and the child died suddenly, eleven days after admission. Roentgen 
examination of the lungs revealed only patchy soft tissue clouding. 

Autopsy revealed the characteristic pancreatic and pulmonary changes of 
fibrocystic disease of the pancreas. 


Case 8.—S. S., in contrast to the other patients reported on here, is still alive. 


She was born without difficulty at full term and weighed only 4% pounds (2,041 
Gm.). She was admitted to the hospital because of extreme malnutrition on Jan. 
17, 1941. Unfortunately, the mother had not cared for the child during the 
preceding three months, and thus a detailed history could not be obtained. How- 
ever, at the time of admission the child weighed only 9 pounds (4,082 Gm.), at 
914 months of age. 

Other than the marked malnutrition, the only significant finding on examina- 
tion was the presence of many fine rales scattered throughout both sides of the 
chest. Stools were frequent, large and foul smelling and contained 75 per cent 
fat. During her stay in the hospital, her weight decreased to 8% pounds (3,856 
Gm.), at which point a pancreatic preparation (panteric granules®) and vitamin 
preparations were given, and the weight rose to 9 pounds 3 ounces (4,167 Gm.) 
within three weeks. After this increase in weight, the administration of panteric 
granules was discontinued, and the weight decreased to 8 pounds 11 ounces 
(3,941 Gm.). Because of the apparent association of the changes in weight and 
the treatment, the granules were again added to the diet, and within six weeks 
the weight had increased 3 pounds (1,360 Gm.). The child then weighed 11 
pounds 11 ounces (5,301 Gm.), at the age of 13 months. She was discharged 
from the hospital to be followed in the clinic, and her weight gradually increased 
to 16 pounds (7,257.6 Gm.). 


5. Manufactured by Parke, Davis & Co. 





DANIEL—FIBROCYSTIC DISEASE OF PANCREAS 39 


The family then left the city and only after four months’ absence was she 
seen again. The interval history given by the mother stated that the child had 
“whooping cough.” There had been no change in weight during the absence of 
four months; no change in the pulmonary findings was apparent. The child had 
not received the panteric granules during her loss of contact with the clinic; 
when she was given the granules again, she showed the remarkable gain in 
weight of 3 pounds (1,360 Gm.) in two weeks. At the age of 16% months the 
child weighed 19 pounds (8,618 Gm.), and her mental and physical development 
seemed normal except for her size. At the time this article is written, the child 
has not been seen for two weeks. 

Photographs of the patient are shown in figure 2. 











Fig. 2—S. S. (case 8): A, at the age of 914 months (weight 9 pounds); B, 
at the age of 16% months (weight 19 pounds). 


COM MENT 


Etiology.—As yet, no proved cause of this disease has been found. 
In many instances the disease is apparently familial. One of the earliest 
reports concerns the child of married first cousins +; however, this close 
relationship of the parents appears to have been incidental. Because 
the tendency of this condition is to occur in successive children once it 
has appeared (cases 1, 2 and 5), it may be wise to advise the parents 
of an afflicted child to attempt to prevent further pregnancies. It must 
be stated that although the syndrome appears to be familial, often the 
affected child is the only infant in a large family that has or has had 
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the disease. In the cases reported, there seems to be little difference 
in the sex incidence. 

That the cause is related to a vitamin A deficiency has been sug- 
gested,* and much evidence favors such a theory. But the disease has 
not been produced experimentally, and therefore no conclusion can be 
made. Whether or not it is truly congenital is also unproved. Little 
relation to the condition of the mother during pregnancy has been found. 
Also, it is worth noting that one of our patients had the disease yet a 
twin of the same sex was free from similar symptoms. Many other 
theories have been advanced, but at this time there remains no proved 
explanation for the causation of the disease. 

Symptoms.—It is evident from the reports of cases that, although 
each patient presented evidence of pulmonary and pancreatic damage, 
the respiratory symptoms were more alarming in the majority of patients. 
In all but 2 of the infants the onset of symptoms occurred during the 
first two months of life, but the condition usually did not become severe 
until later. Often the respiratory difficulties so overshadow the other 
symptoms that evidence of pancreatic deficiency is overlooked. On the 
examination of an infant with fibrocystic disease of the pancreas, little is 
discovered other than the striking malnutrition and marked difficulty 
of respiration. The physical signs in the chest are almost always insig- 
nificant as compared with the pulmonary pathologic changes seen at 
autopsy and the symptoms they represent. The majority of our patients 
have had only a few fine or coarse rales—usually bilaterally—to indicate 
pulmonary damage. Occasionally we have been able to detect suppres- 
sion of breath sounds, bronchial breathing, dulness to percussion or 
hyperresonance. The rate and frequently the depth of respiration are 
increased, and often these symptoms become marked within a few days 
before death. The cardiac examination reveals no abnormality unless 
the effects of congenital deformation or other specific disease are present. 
The abdomen is prominent ; the liver may occasionally be palpable. The 
genitalia and extremities share in the process of malnutrition. Visual 
evidence of lack of vitamin A is not common; however, xerophthalmia 
as well as keratomalacia may be encountered, as in-case 3. The blood 
count usually shows anemia, with a red cell count of approximately 
3,500,000; the degree of leukocytosis varies. More elaborate tests may 
be done. The blood cholesterol value is low; a dextrose tolerance test 
gives a flat type of curve when the patient is seen in the later stages of the 
disease ; a vitamin A absorption test shows poor absorption and normal 
absorption is evidence against the disease.* The most important, as well 


6. Andersen, D. H.: Cystic Fibrosis of the Pancreas, in Brennemann, J.: 
Practice of Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., 1941, vol. 1, 
chap. 29, pp. 11-16. 
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as the most difficult, laboratory test is determination of the pancreatic 
enzymes in the duodenal contents; absence or gross deficiency of these 
enzymes with the symptoms just listed is pathognomonic. 

Pathologic Pictwre—The symptoms referred to are indicative of 
pronounced pathologic changes. The characteristic as well as pathogno- 
monic changes of the pancreas are seen chiefly in the histologic sections 
rather than in gross observations. The organ is small and firm, with 
an excess of fibrous tissue separating the lobules. Microscopically, the 
exocrine parenchyma shows extensive damage, illustrated by fibrosis, 
distention of the small ducts and acini with inspissated secretion, degen- 
erative changes of the cells and acute and chronic inflammatory cell 
infiltrations. The condition of the larger ducts is more variable, but 
they are usually blocked and distended. One frequent change is 
squamous cell metaplasia, which is usually prominent in the lungs. The 
changes in the lungs vary from bronchitis to bronchiectasis or even 
abscess, as well as emphysema, atelectasis and pneumonia. The liver 
may or may not show fatty infiltration. Thus far, none of the autopsies 
at the Children’s Memorial Hospital have shown any significant patho- 
logic changes of the intestines. Keratomalacia and xerophthalmia may 
occasionally be present. 

Diagnosis.—Until recently, this disease was not diagnosed during 
the life of the patient. However, there are three symptoms the presence 
of which should cause the disease to be suspected: failure to gain weight 
or malnutrition; respiratory distress, most frequently coughing, and 
large, fatty, homogeneous, foul-smelling stools. When this symptom 
complex is present, a diagnosis of fibrocystic disease of the pancreas 
should be suspected and efforts made to prove or disprove it, because 
recent methods of treatment offer hope for this previously uniformly 
fatal disease. Laboratory studies should be made when possible ; absence 
or gross deficiency of pancreatic enzymes constitutes the definite evidence 
on which the diagnosis can be made. If such examinations are impos- 
sible, we believe that a therapeutic test with pancreatic enzymes is an 
aid to the diagnosis, providing a differential diagnosis has excluded all 
conditions which might produce malnutrition, respiratory symptoms or 
large fatty stools (see case 8). Roentgen examinations are of value in 
diagnosing pulmonary involvement but offer no information which 
specifically relates the pulmonary changes and the general pancreatic 
damage. 

Treatment.—Although the prognosis for patients with fibrocystic 
disease of the pancreas remains poor, recent methods of treatment offer 
some hope. One of our patients (case 8) is still alive at the age of 22 
months and illustrates a response to treatment. Pancreatic products 
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are the chief therapeutic agent. One may now obtain small enteric- 
coated granules, and almost of pinpoint size, which facilitate the admin- 
istration of pancreatic products to infants.* The amount to be given is 
empiric, but it is probably wise to err on the side of overtreatment 
rather than the reverse. From 5 grains (0.3 Gm.) to 5 Gm. of the 
granules has been given with each feeding until a response was obtained. 
Vitamin A should be administered in large quantities, and undoubtedly 
parenteral administration is of more definite value. The diet assumed 
to be best is one of low fat content; protein milk is theoretically the milk 
of choice but we have not found this to be true. In the presence of 
a fatty liver, choline is of value to decrease the infiltration and mobilize 
the fat in storage. The majority of the patients with fibrocystic disease 
of the pancreas whom we have seen have been almost moribund at the 
time of admission to the hospital; however, with earlier diagnosis and 
treatment it is reasonable to expect that much can be done for the 
infants. 
SUMMARY 


The general aspects of fibrocystic disease of the pancreas are 
reviewed, and 8 cases of the disease are reported. The cause is 
unknown; the symptoms are those of malnutrition and of chronic 
pulmonary disease and frequent large, fatty, foul-smelling stools. The 
diagnosis may be made clinically, may be strongly supported by a 
therapeutic test unless the patient is almost moribund and may be 
definitely proved by laboratory methods. A method of treatment is 
suggested. 

In conclusion, it is evident that this disease remains a great puzzle 
in many respects. But much progress has been made during the past 
few years; and now that the syndrome is recognized, progress in 
determining the cause and outlining treatment will undoubtedly be forth- 
coming if the patients are sought after and thoroughly studied. 
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Until recently little has been known concerning the immunochemistry 
of the causative organism of whooping cough. Haemophilus pertussis as 
isolated from patients with the disease in active form is an organism of 
unique characteristics. It is biochemically inert in standard fermentation 
reactions ; its growth requirements are exacting; it tends to undergo 
dissociation into three different variant forms which cannot be distin- 
guished morphologically. However, the variants have far less rigid 
growth requirements and grow readily on simple mediums. 


Immunologically the organism is of a single type. On the basis of 
the serologic reactivities of the variant forms, H. pertussis has been 
classified into four “phases” by Leslie and Gardner.t This classification 
was confirmed by Flosdorf, Dozois and Kimball.?_ Phase I represents 
the virulent form as freshly isolated from patients with active whooping 
cough. Its requirements of growth are met by the medium of Bordet and 
Gengou. No liquid medium the composition of which has been published 
has been shown to support the growth of all strains proved to be in 
phase I. The other three phases have serologic specificities different and 
characteristic for ecah of the phases. 

The only means of determining whether or not organisms are in 
phase I is to test their surfaces serologically, as by agglutination or 
phagecytosis, using a phase III antiserum as well as a phase I antiserum. 
A phase I antiserum will react with phase III organisms. Phase I 
organisms will not react with a phase III antiserum. Consequently both 
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serums must be used in order to establish that any given organism is in 
phase I. This is a point which has generally been overlooked. Phase IV 
organisms are not confused so readily, because phase I antiserums do not 
react with them. Phase II organisms are rarely encountered. 

Two toxins are present in all phases.* One is exceedingly thermo- 
labile, being completely destroyed when subjected to a temperature of 
56 C. for one-half hour; the other is thermostable and is only partially 
destroyed when subjected to a temperature of 100 C. for one hour. Not 
only does the thermolabile toxin of the organisms possess strong necrotic 
properties in the skin, but 1 mg. injected intravenously is lethal to rabbits 
weighing 2,000 Gm.*” 

The toxins are not significantly antigenic in man, at least not suffi- 
ciently so to be demonstrable by circulating antitoxin in the serums of 
convalescent patients or of persons who have been intensively immunized 
with killed whole organisms.*® In fact, serums from adult donors of the 
Philadelphia Serum Exchange with average agglutination titers of 
1: 2,560,* which are very effective prophylactically and therapeutically, 
contain no demonstrable antitoxin to either toxin. These donors have 
been immunized with repeated series of phase I whole bacterial vaccine 
over a period of a year or more. In rabbits, however, a mild degree of 
definite antigenicity in production of circulating antitoxin can be 
demonstrated after injection of the living organisms or their extracts.*” 

The variant nonvirulent phases of the organism contain the same 
toxins, but they are present in only about one-tenth the amount present 
in phase I.%” 

Broth filtrates of organisms grown in liquid mediums have been 
shown by M. L. Wood * to contain toxin with properties similar to those 
of the thermolabile toxin. Much greater yields, however, are obtainable 
from the bacteria themselves by means of mechanical disruption and 
extraction. 

Another micro-organism, Bacillus parapertussis, which accounts for 
some cases of clinical whooping cough, has been described*; Miller * 


3. (a) Flosdorf, E. W., and Kimball, A. C.: Separation of the Phase I 
Agglutinogen of H. Pertussis from Toxic Components, J. Immunol. 39:475, 1940. 
(b) Flosdorf, E. W.; Bondi, A., and Dozois, T. F.: Studies with H. Pertussis: 
VI. The Antigenicity of the Toxins and the Relation to Other Cellular Components 
of the Several Phases, ibid. 42:133, 1941. 

4. Flosdorf, E. W.; McGuinness, A. C.; Kimball, A. C., and Armstrong, 
J. G.: Studies with H. Pertussis: VII. Preparation and Assay of Hyperimmune 
Human Serum, J. Pediat. 19:638, 1941. 

5. Wood, M. L.: A Filtrable Toxin Substance in Broth Cultures of B. 
Pertussis, J. Immunol. 39:25, 1940. 

6. Eldering, G., and Kendrick, P.: A Group of Cultures Resembling H. 
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believes that in most of these cases the disease is not severe enough to 
be clinically important, although it is much more widespread than has 
been recognized heretofore in relation to the specific etiologic agent.® 
This organism is distinguished from H. pertussis by species differences.® 
Aside from this the two organisms are strikingly comparable to two dif- 
ferent “types” of the same organism. Rabbit antiserums show a degree of 
agglutinative cross reaction which varies with the intensity of immuniza- 
tion. Bacteriologically this is the result of a common minor antigen in 
both organisms.** Convalescent serums also show some degree of cross 
reaction, but the adult human serums from hyperimmune donors show a 
much greater degree of cross reactivity, doubtless because of the greater 
intensity of immunization. The usual single immunizing course of 
injections does not yield so much cross reaction. The toxins of B. 
parapertussis are immunologically the same as those from H. pertussis ?° 
but are found in only about one-tenth the quantity *® as in H. pertussis 
phase I. 


The need of a cutaneous test for detection of susceptibility and for 
final diagnosis in whooping cough is recognized. Until now results have 
been disappointing, primarily because the reagents used have contained 
both agglutinogen and toxin. The former causes a reaction in persons 
who are immune and the latter in persons who are susceptible. Con- 
sequently the results obtained with such mixtures yield confusing and 
overlapping reactions. We have prepared agglutinogen free of toxin. 
Strean and his associates *** have now separated from the cells toxin free 
of agglutinogen, and these two reagents can be tested separately. 


In cutaneous tests on rabbits with the toxins of H. pertussis, a 
primary toxic reaction is observed in normal animals which lasts for 
one week or longer.*® The thermolabile toxin produces necrosis. In 
immunized animals the prolonged primary toxic reaction is not shown. 
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The presence of circulating antitoxin in the serums of immunized animals 
can be demonstrated by neutralization tests in the skin of normal rabbits, 
but no antitoxin can be demonstrated when convalescent or hyperimmune 
human serums are used.” Strean’s* results of cutaneous tests with 
the thermolabile toxin in human beings would indicate the presence of 
some fixed antitoxin. 

In intradermal tests with the purified agglutinogen ** prepared from 
phase I organisms, no primary toxicity has been observed in either rabbits 
or human beings, including normal babies 8 to 14 months of age.** In 
children vaccinated as long as six years ago, in children who have 
recovered from the disease and in hyperimmunized adult donors, an 
immune response of the immediate type is obtained in intradermal tests. 
Readings are made after one-half hour and after twenty-four hours. 
About 650 persons have been tested so far. The reaction may appear at 
either or both times and is characterized by induration with or without 
erythema. In the tests 5 or 10 units ** of agglutinogen (about 10 to 20 
gammas ) is used in a volume of 0.1 cc. 

What are the clinical implications of the immunochemistry of these 
organisms? First of all, phase I agglutinogen should be present in any 
preparation for active immunization against pertussis. With evidence 
now available there would appear to be little justification for expecting 
that it would be possible to obtain protection from the disease by active 
immunization with the toxins only. However, passive immunization or 


treatment with rabbit serum containing antitoxin as well as antibacterial 
antibody might possibly be expected to be of greater value than serum 
containing antibacterial antibody alone. Successful active protection has 
been obtained by use of vaccine which contains essentially only phase I 
agglutinogen.’* Excellent results obtained with properly prepared vac- 
cine of whole phase I organisms have been reported by Sauer,’* by 
Kendrick and Eldering,’® by Miller and Faber,’* by Singer-Brooks ** and 
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by many others. It should be pointed out that the vaccines used by these 
authors consist of killed whole phase I organisms and could contain very 
fittle, if any, of the major toxin of the organism because of its extreme 
lability. Indeed, we have tested commercial preparations of Sauer 
vaccine and found no thermolabile toxin; yet successful prophylaxis 
can be obtained with the vaccine. Accordingly, this immunization, 
which is generally successful, is effective as a result of establishing means 
for holding out the invading parasite rather than merely attacking one 
of its effects. It is fortunate from the standpoint of prophylaxis of 
whooping cough that this means of immunization is available. Kendrick 
and Eldering ** have brought forth such convincing evidence of the 
prophylactic value of the phase I bacterial vaccine that one should be 
loath to substitute untried reagents. 


Strean and his co-workers ** and Joslin and Christensen ** have 
maintained that the toxin has sufficient antigenicity in man to justify the 
use of a toxoid, but this is as yet unproved by clinical trial in a study 
comparable with that of Kendrick and Eldering.** Whether or not it 
would improve the protection to supplement antibacterial immunity by 
the possible mild antitoxic immunity likewise has not yet been shown. 
Strean has been able to obtain in nonimmune children a positive reaction 
to a cutaneous test with thermolabile toxin ; in convalescents the reaction 
is negative. In persons successfully vaccinated with killed whole organ- 
isms, which contain thermostabile toxin but no thermolabile toxin, how- 
ever, the test still elicits a positive reaction. Since the thermolabile toxin 
is by far the more potent, this constitutes further evidence that the 
immunity in vaccinated persons exists through the agency of antibacterial 
antibody and not through the agency of antitoxin. Only by administra- 
tion of rabbit antitoxin or by injection of toxoid can the reactivity to this 
test be artificially reversed. This is in striking contrast to the test with 
purified agglutinogen, the response to which is equally good regardless 
of whether immunity exists as a result of the disease or of vaccination 
with killed whole organisms. 

Bradford, Scherp and Brooks,’® on the basis of studies with serum 
from 13 infants obtained two days after treatruent with immune rabbit 
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globulin, have reported that no parallelism exists in results from tests 
with mouse protection and with agglutination. The serums obtained 
from these children were tested against the actual organisms which had 
been isolated from each individual patient during the early stages of the 
disease. The agglutination titers were high compared with the agglutina- 
tion titers usually observed in convalescence. However, in some instances 
a rather high increase in the degree of mouse protection was observed, 
and yet in others serum of the same agglutinative titer (1: 320) gave a 
very low increase in the degree of mouse protection. We should like 
to point out that one might expect such a result, inasmuch as the death of 
the mice might be due to the content of potent yet mildly antigenic toxins 
contained in the overwhelming doses injected into the mice. Con- 
sequently one would not expect a serum of high content of agglutinin 
to protect mice against death from such a cause. This is not at all 
representative of what occurs during the course of whooping cough. 
It is a fact that all but 1 of these infants, all of whom gave serum of high 
titer in agglutination, including those which had a very low degree of 
mouse protection, actually did recover from the disease.*° Accordingly, 
only agglutinative titer ran generally parallel with recovery. 

Little is known about the disease in relation to B. parapertussis. 
Miller ?* has shown that cross protection between pertussis and para- 
pertussis as a result of an attack of either disease is apparently seldom 
observed. The heterologous agglutination titers of convalescent serum 
are, according to Miller, much lower than the homologous titers. 

In connection with the fact that little cross protection, if any, is 
observed as a result of an attack of either disease, it should be pointed 
out that recovery from the disease scarcely could be a result of the 
production of antitoxin, since the toxins of pertussis and parapertussis 
have been shown by experiments in rabbits to be immunologically alike. 
This constitutes further evidence that the toxins are not adequately 
antigenic in man. 

This is in agreement with the results observed by Silverthorne and 
Cameron ”* and, furthermore, clarifies what they found difficult to explain 
—that is, the fact that a highly potent agglutinating and mouse-protective 
serum failed to neutralize “pertussis toxic material” whereas a moderately 
high-agglutinating serum with a small amount of mouse-protective anti- 


20. The infant who died was 4 weeks of age, was in the second week of the 
disease and had extensive bronchopneumonia when treated. In this case both 
the mouse-protective value and the agglutinative titer of the serum increased. 

21. Miller, J. J., Jr.; Saito, T. M., and Silverberg, R. J.: Parapertussis: 
Clinical and Serological Observations, J. Pediat. 19:229, 1941. 

22. Silverthorne, N., and Cameron, C.: Whooping-Cough: III. “Pertussis 
Toxic Material” and the Effects of Antigens in Animals, J. Pediat. 20:11, 1942. 
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bodies or none at all did neutralize “pertussis toxic material” in the skin 
of normal rabbits. 

In spite of the forward steps which have been taken in control of 
whooping cough from H. pertussis as a result of successful vaccination, 
this is of little value during the first six months of life, the age when it is 
most dangerous to contract the disease, because antibody response is 
poor. Fortunately, however, hyperimmune human serum appears to 
be very effective both in treatment and in prevention.”* It is high in 
agglutinating or antibacterial antibody. Such serum can be used success- 
fully for passive protection and for treatment in this important age group 
(under 6 months) in which vaccination cannot be used for prevention ; 
it also may be used advantageously at any age for treatment. 

The possible usefulness of hyperimmune human serum in treatment 
or prevention of whooping cough due to parapertussis has not been 
studied. This serum has been produced, as indicated earlier, by inten- 
sive immunization with phase I whole bacterial vaccine, and high 
heterologous titers are produced through the agency of the common 
minor antigen.’ On this basis there is a possibility of cross protection 
as a result of use of such serum. 


SUMMARY 


H. pertussis is of a single serologic type. A related organism, 
B. parapertussis, has been described and shown to be the cause of some 
cases of whooping cough. H. pertussis in the laboratory exists in four 
variant forms as “phases” which are serologically distinct. Only organ- 
isms in phase I are of clinical significance. 

Two toxins occur in H. pertussis; one is thermolabile and the other 
is thermostable. These toxins apparently are not adequate alone for 
establishment of immunity by their use as toxoidal immunizing agents 
unsupported by reagents to produce antibacterial immunity as well. 
Successful results which have been attained in active prophylaxis by 
use of vaccines of killed whole organisms are believed to have been 
due to the antibacterial antibodies which these organisms elicit. For 
such a purpose it is essential that organisms used in preparation of 
vaccine be in phase I. 

Whether or not use of standard vaccine can give protection against 
parapertussis is not known definitely. On the basis of agglutination 
titer only little cross protection might be expected. 


23. McGuinness, A. C.; Stokes, J., Jr., and Mudd, S.: The Clinical Uses of 
Human Serums Preserved by the Lyophile Process, J. Clin. Investigation 16: 185, 
1937. McGuinness, A. C.; Bradford, W. C., and Armstrong, J. G.: The Produc- 
tion and Use of Human Hyperimmune Whooping-Cough Serum, J. Pediat. 16: 
21, 1940. McGuinness, A. C.: To be published, 1942. 
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Hyperimmune human serum of known high degree of effectiveness 
both in prevention and in treatment has been shown by agglutination to 
be very high in its content of antibacterial antibody. The serum con- 
tains no demonstrable antitoxin. Cross reaction in agglutination against 
parapertussis is observed, and on this basis one might expect cross 
protection, but as yet no clinical evidence for it exists. 

Because of the questionable nature of the antigenicity of the toxins 
of H. pertussis and the lack of thermolabile toxin in vaccines now cur- 
rently used, one would not expect much of toxin as a reagent in a test 
for susceptibility to whooping cough. Purified agglutinogen in clinical 
trials is giving promise of usefulness as a test reagent for susceptibility 
to pertussis. 


Thirty-Sixth and Pine Streets. 
1740 Bainbridge Street. 





SPONTANEOUS ATLANTOAXIAL DISLOCATIONS 


POSSIBLE RELATION TO DEFORMITY OF SPINE 


JULIUS H. HESS, MD. 


S. M. ABELSON, M.D. 
AND 

I. P. BRONSTEIN, M.D. 
CHICAGO 


In 1935 we? called attention to spontaneous atlantoaxial dislocations 
occurring in childhood. At that time we advanced some original con- 
cepts concerning the pathogenesis and mechanism of this condition and 
concerning the absence of symptoms referable to the spinal cord. We 
felt that these dislocations were all rotary and unilateral. Evidence was 
adduced to show that the odontoid process was the pivotal point and 
that the transverse ligament remained intact. The absence of symptoms 
referable to the spinal cord was emphasized because there is no reduction 
in size of the spinal canal and consequently no encroachment on the 
cord. This is consistent with the absence of symptoms referable to the 
cord in cases of traumatic uncomplicated unilateral rotary atlantoaxial 
dislocations, 

We also suggested the importance of prophylactic measures in the 
management of suppurative conditions about the head and neck in order 
to avoid this complication. Stress was laid on repeated roentgenograms 
to visualize the joint. Jostes* has pointed out the limitations of 
ordinary roentgenography and the aid the laminagraph can give in the 
visualization of the occipitoatlantic and atlantoaxial joints. In this 
connection we recently saw a patient with spontaneous atlantoaxial 
dislocation which was diagnosed only after repeated roentgenograms. 
This child was placed under continuous traction, and one month later 
reposition was noted. ; 

Our further interest in this subject was stimulated by an opportunity 
to reexamine one of our patients (case 1 in the original paper) after a 
lapse of five years. The value of this report lies in the opportunity to 
ascertain what happens to children in whom this condition is either 


From the Department of Pediatrics, University of Illinois College of Medi- 
cine and Research and Educational Hospitals, Chicago, Illinois. 
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unrecognized or left untreated. It brings up the question whether 
unreduced atlantoaxial dislocations may play a role in the production 
of certain orthopedic conditions, such as wryneck, scoliosis and cervical 
arthritis. 

REPORT OF A CASE 


The examination of P. G. on Feb. 17, 1938 revealed a well nourished boy of 
12 years. The weight was 98 pounds (44.5 Kg.) and the height 58% inches 
(149 cm.). Faulty posture was noticeable at a glance (fig. 1). There was mod- 
erate asymmetry of the face, such as is seen with the ordinary untreated congenital 
torticollis. The left shoulder was moderately elevated, and there was a mod- 
erate left kyphoscoliosis. The head was inclined to the left and the chin turned 
to the right. The infraoccipital muscles were more prominent on the right. 


Fig. 1—A, a photograph of the patient showing particularly the elevation of 
the left shoulder; B, a lateral view. 


The spine of the axis was felt to the left of the midline (Sudeck’s sign), and 
rotation of the head to the left was markedly limited. There was no strabismus. 
The sternomastoid muscles were not unduly prominent or spastic. The tonsils 
were small and the posterior pharynx unremarkable. The mouth could be opened 
to the full extent. There were two small healed incisions in the neck below the 
left angle of the jaw. 

Reduction was urged when the boy was originally under our care (1933). 
His parents, however, failed to follow our advice. After leaving us they sought 
help from a number of other physicians, who doubted not only our diagnosis but 
the existence of such a dislocation in the absence of trauma. In addition, chiro- 
practic care was given, but no actual attempt was made at reduction, although 
this cult’s major therapeutic procedures are ostensibly for the reduction of dislo- 
cations. Massage, diathermy and exercises were also used. 

The parents thought that the boy had outgrown his crooked neck deformity, 
but, as has been noted, our examination revealed otherwise. No subjective symp- 
toms were present, and the boy was seemingly in good health. 
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COMMENT 


We are aware that manipulative attempts at reduction when the 
original diagnosis was made might have corrected the deformity. How- 
ever, in our patient at the end of five years the original conditions 
persisted, as evidenced by rcentgenography (fig. 2) and the physical 
findings of postural defects. This observation coincides with that of 
Blunck,*® who reported the case of a 9 year old child exhibiting wryneck 








Fig. 2.—Roentgenogram showing rotatory atlantoaxial dislocation. 


and facial asymmetry caused by an untreated spontaneous atlantoaxial 
dislocation. He made no mention of a compensatory scoliosis. Jones 
and Lovett * in discussing wryneck from any cause mentioned that a 
very noticeable scoliosis can be caused by even a mild degree of wryneck. 

Blunck further reported on a child in whose case treatment was 
withheld and one year later reposition was shown to have taken place 


3. Blunck, C.: Ueber die Atlasluxation, Beitr. z. klin. Chir. 162:285, 1935. 
4. Jones, R., and Lovett, R. W.: Orthopedic Surgery, New York, William 
Wood & Company, 1929, p. 576. 
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spontaneously. He stated the belief that spontaneous reposition may 
take place but that otherwise torticollis remains. Steele,® in contrast, 
reports a case of a 7 year old boy with a spontaneous atlantoaxial 
dislocation in which an attempt at reduction was unsuccessful and 
roentgenograms taken four months later showed no change. However, 
the author stated that the atlantoaxial joint was functionally normal. 
He made no note of wryneck and expressed the opinion that it is 
unnecessary to do more than put the inflamed area at rest in a plaster 
cast. He stated: “It is astonishing how young children will compensate 
for slight or even severe bone and joint malalignment in the process of 
growth.” Obviously such an outcome did not occur in our case, and 
the feasibility of such management is questionable. Further reports of 
a greater number of cases with follow-up studies will determine the 
method of treatment most likely to produce a functionally normal joint 
and absence of facial asymmetry, wryneck and compensatory scoliosis. 


SUMMARY AND CONCLUSIONS 

A five year follow-up study of a patient with an unreduced spon- 

taneous atlantoaxial dislocation is presented. The relation of this lesion 

to deformities of the spine is suggested, with the further suggestion that 

its presence should be looked for in cases of unexplained postural 
kyphosis and scoliosis. 


1819 West Polk Street. 


5. Steele, G. H.: Spontaneous (Pathological) Dislocation of Atlas, Lancet 
1:441 (Feb. 20) 1937. 





STUDIES ON BLOOD PHOSPHORUS 


I. INTRACELLULAR AND EXTRACELLULAR BLOOD PHOSPHORUS 


H. BEHRENDT, M.D. 
NEW YORK 


Studies on blood phosphorus in children usually refer to the inorganic 
phosphorus of the serum or plasma. The change in blood phosphorus 
content in both rickets and tetany, for instance, refers to inorganic 
phosphorus compounds. Recent experiments, however, tend to prove 
that the organic phosphorus compounds of the blood play an important 
part in many pathologic conditions in childhood. 

The following papers deal with only one group of the organic blood 
phosphates, namely, the esters, which are mainly contained in the red 
cells. These intracellular phosphate esters are closely related to sugar 
metabolism and help to maintain the base-binding power and osmotic 
pressure of the red cell. Pronounced changes in the concentration of 
inorganic and organic phosphorus compounds have been found in many 
clinical conditions associated with electrolyte imbalance. Thus the 
inorganic blood phosphorus seems to possess other functions besides its 
role as the “structural substance” needed for bone formation. 

It is only recently that a few authors have devoted their studies to 
the organic as well as to the inorganic phosphorus fractions of the blood 
in children. In view of their interesting results, it was decided to study 
the relationship between inorganic and organic phosphorus under normal 
conditions and in hypophosphatemia and hyperphosphatemia in children. 

Up to the present time I have completed more than six hundred single 
phosphorus determinations on specimens of blood from more than 80 
persons and 20 rabbits. The results will be given in several papers; 
this one, the first, deals with the method and with the distribution of 
inorganic and organic phosphorus between red cells and plasma under 
different conditions. 

METHOD 

Principle of Method—Lohmann ! initiated the method of fractional hydrolysis of 

the phosphate esters for the determination of organic phosphorus compounds in the 


From the Pediatric Laboratory and the Department of Pediatrics, New York 
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muscles. This method was adapted for estimation of blood phosphorus by 
Bomskow ? and Nissen.? The principle is as follows: When trichloroacetic acid 
is added to oxalated blood and the precipitate is removed by filtration, the filtrate 
contains the acid-soluble phosphorus of the whole blood, i. e. of the plasma and of 
the erythrocytes. This acid-soluble phosphorus consists of the preformed inorganic 
phosphates, as they were present in the blood stream, and the organic phosphate 
esters. The inorganic phosphate can be estimated directly in an aliquot portion of 
the filtrate. The organic phosphorus compounds are determined by fractional 
hydrolysis of the filtrate. Lohmann has demonstrated that the different organic 
phosphate esters are split in different periods of time. After seven minutes of 
hydrolysis the phosphorus from adenosinetriphosphate is liberated; after thirty 
minutes the phosphoric acid from hexosediphosphate is freed, and after three hours 
all phosphorus has been removed from the hexosemonophosphates. Even after 
three hours of hydrolysis there remains a fraction of the acid-soluble phosphorus 
esters which is with difficulty hydrolyzable; it consists of the glycerophosphates. 
Thus it is necessary only to repeat the determination of inorganic phosphorus in 
the acid-soluble fraction after definite periods of hydrolysis instead of analyzing 
directly each single ester compound. 

If Px= inorganic phosphorus found after x minutes of hydrolysis, if Po= 
phosphorus from preformed inorganic phosphates in the trichloroacetic acid filtrate 
and if P,.s.= total acid-soluble phosphorus given as inorganic phosphorus, the 
following calculation furnishes the amounts of the different organic and inorganic 
fractions : 

P;— P.= inorganic phosphorus derived from adenosinetriphosphate (pyro- 
phosphate) 

Psx— P;= inorganic phosphorus derived from hexosediphosphate (Harden- 
Young ester) 

Piso — Pao = inorganic phosphorus derived from hexosemonophosphate (Robison- 
Embden ester ) 

P,.s.—P 10 = inorganic phosphorus derived from glycerophosphate (diphos- 
phoglycerate ) NS 

Protai of whote blooa — Pa.s. = a. phosphorus derived from lipid and nucleic 
acid phosphorus 

Tecunic.—Estimation of the Phosphorus Fractions in Whole Blood—Add 
3 to 5 cc. of oxalated blood (or blood plus hirudin) to 10 to 20 cc. of 7 per cent 
trichloroacetic acid. Let the mixture stand for fifteen minutes in the ice box. 
Remove the precipitate by filtration. Put 2 cc. of the filtrate into a 25 cc. volu- 
metric flask (A) for direct determination of phosphorus (preformed inorganic 
phosphorus), and set it aside in the ice box. Place 2 cc. of the trichloroacetic acid 
filtrate in each of three 10 cc. pyrex tubes, add 2 cc. of twice normal hydrochloric 
acid to each and seal the tubes. Glass-stoppered tubes may be used also. Put the 
tubes in a boiling water bath, the first one for seven minutes (B), the second 
for thirty minutes (C) and the third for three hours (D). At the end of the 
specified time place the tubes in cold water for fifteen minutes. Transfer the 


2. Bomskow, C.: Ueber organische Phosphorverbindungen im Blut, Ztschr. f. 


physiol. Chent. 210:67, 1932. 
3. Nissen, H.: Die Verteilung der Phosphorverbindungen im Blut von Mensch 
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contents of each of the tubes (B, C and D) quantitatively into 25 cc. volumetric 
flasks. The material is now ready for the colorimetric determination of inorganic 
phosphorus. In the meantime place another 2 cc. of the trichloroacetic acid 
filtrate (E) in a 100 cc. Kjeldahl flask, and in a second such flask put 0.2 to 
0.5 cc. of the oxalated whole blood (F). Add to each Kjeldahl flask 5 cc. of ten 
times normal sulfuric acid and 0.5 cc. of concentrated nitric acid and a glass bead. 
Ash until clear, colorless fluid is obtained, adding 0.1 to 0.5 cc. more of the nitric 
acid, if necessary. Cool under running water, transfer quantitatively into 50 cc. 
volumetric flasks and add a few drops of paranitrophenol solution and concentrated 
ammonium hydroxide from a buret until a permanent yellow color is obtained. Now 
these portions (E and F) are ready for colorimetric determination of inorganic 
phosphorus. 

The inorganic phosphate in all flasks (A to F) is determined according to the 
method of Fiske and Subbarow,* with a few modifications as used by Nissen.* As 
the ashed sulfuric acid solution in flasks E and F has been neutralized by addition 
of ammonia, 5 cc. of molybdate solution (no. II according to Fiske and Subbarow, 
prepared with three times normal sulfuric acid) is added to each flask (A to F), 
producing nearly the same acidity in all samples prior to the colorimetric 
procedure. One cubic centimeter of the sulfanil reagent is added to each flask, and 
water up to the mark. The solutions are read in a Klett colorimeter. Portion A 
gives the amount of inorganic phosphorus (preformed): B represents A plus the 
phosphorus from adenosinetriphosphate; C represents A plus B plus phosphorus 
from hexosediphosphate; D represents A plus B plus C plus phosphorus from 
hexosemonophosphate; E represents acid-soluble phosphorus; F represents total 
phosphorus. F minus E represents the lipid phosphorus. 


Estimation of the Phosphorus Fractions in Plasma or Serum.—Add 1 to 2 cc. 
of plasma or serum to 4 to 8 cc. of 7 per cent trichloroacetic acid. Let the mixture 
stand in the ice box for fifteen minutes. Filter and take 2 cc. of the filtrate for direct 
determination of inorganic phosphorus. Place another 2 cc. in a 100 cc. Kjeldahl 
flask and ash (B). Then place 0.5 cc. of plasma or serum directly in a 100 cc. 
Kjeldahl flask and digest it (C). A, B and C are analyzed in the same way as 
described for the respective portions of whole blood. A represents inorganic 
phosphorus in plasma or serum; B represents acid-soluble phosphorus; C represents 
total phosphorus in plasma or serum. C minus B may be regarded as lipid 
phosphorus of plasma or serum. 


Calculation of Phosphorus in the Erythrocytes——The concentration of the solute 


in the red cells was calculated by the following equation: 58S? * V®) | in which 





Ve 
S represents the concentration of the phosphate fraction in question (in milligrams 


of phosphorus per hundred cubic centimeters), and V, volume (in aw ). The sub- 


scripts B, P and C represent respectively blood (whole), plasma and cells. 

Volume of Packed Red Cells Per Hundred Cubic Centimeters of Blood—The 
volume of packed red cells per hundred cubic centimeters of blood was determined 
by the hematocrit method. Graduated tubes of 2.2 cc. volume with 100 markings 
were used. 

Determination of Acid-Soluble Phosphorus (Ester Phosphorus) in the Red 
Cells—In some of the experiments the intracellular phosphorus was not calculated 


4. Fiske, C. H., and Subbarow, V.: The Colorimetric Determination of 
Phosphorus, J. Biol. Chem. 66:375, 1925. 
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but analyzed. This was done by using the packed red cells in the hematocrit tube. 
When the estimation of the volume of packed red cells was completed, the 
supernatant plasma was removed and replaced by isotonic saline solution. The tube 
was centrifuged for five minutes; thereafter the supernatant saline solution was 
removed, and the addition of‘fresh saline solution and the centrifugation were 
repeated twice, without stirring of the packed cells. The red cells were not washed 
in the usual way, because the presence of traces of intercellular plasma is less 
objectionable than the possible loss of intracellular phosphate (Maizels*). After 
the third decantation of the supernatant saline solution distilled water was added 
and the total content of the tube was quantitatively transferred into an Erlenmeyer 
flask, a total amount of 15 cc. of water being used. After ten to fifteen minutes, 
this hemolysate was analyzed for inorganic and organic phosphorus in the same way 
as has been described for whole blood. Five cubic centimeters of 20 per cent 
trichloroacetic acid was added, and the mixture was left for fifteen minutes in 
the ice box and then filtered. The filtrate was analyzed by the same method as 
the whole blood. The calculation must be based on the original volume of packed 
red cells present in the hematocrit tube. The total volume of the tube being 
2.2 cc., the volume of erythrocytes contained in the total hemolysate equals the 


volume percentage of packed red cells multiplied by 2a 


THE PHOSPHORUS PARTITION IN NORMAL HUMAN BLOOD 


Chart 1 gives an example of hydrolytic increase of the inorganic 
phosphorus in whole blood of a child of 4 months. At the beginning 
the filtrate contained 5 mg. of phosphorus per hundred cubic centimeters ; 
after seven minutes of hydrolysis it contained nearly 10 mg.; that is, 
5 mg. came from adenosinetriphosphate. After three hours there was 
a further increase of 2.5 mg. of phosphorus furnished by the decom- 
position of hexose esters; finally, the determination of the total acid- 
soluble phosphorus showed an increase of about 12 mg. per hundred 
cubic centimeters, representing the phosphorus from glycerophosphate 
esters. Chart 2 is a graphic demonstration of the phosphorus partition 
in whole blood and in plasma in a child 2 months old. It becomes clear 
that in addition to the acid-soluble phosphorus, as shown in chart 1, 
the whole blood contains considerable amounts of lipid phosphorus. 
Under normal conditions the lipid phosphorus can be determined as 
the difference between the acid-soluble phosphorus and the total phos- 
phorus of the whole blood. The most important fact shown in chart 
2 is the absence of organic phosphorus esters in the plasma. There 
the acid-soluble phosphorus consists almost entirely of the preformed 
inorganic phosphorus; only an average of 0.4 mg. of phosphorus per 
hundred cubic centimeters belongs to organic ester compounds. The 


5. Maizels, M.: The Anion and Cation Contents of Normal and Anemic 
Bloods, Biochem. J. 30:821, 1936. 
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lipid phosphorus concentration in the plasma is only slightly lower than 
in whole blood. Therefore it is evident that the organic phosphorus 
esters are carried exclusively by the erythrocytes. As already shown, 
it is possible to calculate and to analyze the concentration of ester phos- 
phorus as well as of all other phosphorus fractions present in the red 
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Chart 1.—Gradual increase of inorganic phosphorus in the acid-soluble phos- 
phorus fraction of whole blood (of a normal child aged 4 months) during hydrolysis 
by twice normal hydrochloric acid. Hachure shows phosphorus from preformed 
inorganic phosphates ; J, phosphorus as liberated from adenosinetriphosphate (pyro- 
phosphate) ; 2, phosphorus from hexose esters (hexosemonophosphate plus hexose- 
diphosphate) ; 3, phosphorus from glycerophosphate. 
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Chart 2.—Normal phosphorus partition in plasma and in whole blood (of a 
child of 2 months). 1 shows phosphorus as liberated from adenosinetriphosphate 
(pyrophosphate) ; 2, phosphorus from hexose esters (hexosemonophosphate plus 
hexosediphosphate) ; 3, phosphorus from glycerophosphate. 





cells. Chart 3. represents the phosphorus fractions in the whole blood, 
in the plasma and in the red cells of a 1 year old child. It appears from 
this diagram that the phosphorus in the organic esters constitutes about 
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Chart 3.—The phosphorus fractions under normal conditions in (a) the plasma, 
(b) the whole blood and (c) the erythrocytes (of a child 1 year old). This 
chart shows the absence of ester phosphorus in plasma and the difference in con- 
centration of ester phosphorus between whole blood and erythrocytes. 
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Chart 4.—Influence of age on the phosphorus partition (in whole blood) in 
normal persons (1 to 40 years). Hachure shows phosphorus from inorganic 
phosphates; white, ester phosphorus (1, from pyrophosphate; 2, from hexose phos- 
phates; 3, from glycerophosphate) ; dots, phosphorus from lipid phosphorus. 
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76 per cent of the total phosphorus present in the erythrocytes, 56 per 
cent of the total phosphorus of the whole blood and a negligible per- 
centage of the plasma phosphorus. 

In discussing the normal phosphorus partition in human biood the 
pediatrician has to consider possible influences of the age of the subject 
on the normal phosphorus values. There is some relation between age 
and the concentration of the various organic phosphorus fractions, but 
no constancy exists. Great variations in the same child and in different 
children of equal age have been found. Therefore, average values gained 
from as many single determinations as possible must be relied on. The 
figures obtained by Nissen * from determinations made on specimens of 
blood from 65 children (shown in graphic form in chart 4) may be 
regarded as average normal values. The chart illustrates the well 
known constancy of the inorganic phosphorus of the whole blood, the 
absence of great variations in adenosinetriphosphate and hexose phos- 
phates at different ages, and finally the wide range in which the 
glycerophosphates may diverge from infancy to the age of 40 years. It 
must be emphasized that the normal range of variations is wide in all 
organic fractions and that the occurrence of abnormal values is not 
so significant as a single change in the plasma inorganic phosphorus. 


INTRACELLULAR AND EXTRACELLULAR INORGANIC BLOOD PHOSPHORUS 


It can be assumed, on the basis of the experience of many investi- 
gators, that the distribution of inorganic phosphorus between plasma 
and erythrocytes is of great importance in several biologic processes. 
The problem of inorganic plasma and cell phosphorus was chosen in 
this study in preference to that of other phosphorus fractions. It is 
highly significant that most of the textbooks of physiologic chemistry 
give the inorganic phosphorus content of the erythrocytes with a question 
mark if at all. The reports dealing with the distribution of inorganic 
phosphorus in cells and in plasma are contradictory. There are many 
sources of error in estimating these relations: the effect of anticlotting 
substances, of hemolysis, of chilling, of calculation. But the discrepancy 
between observations of reliable authors on this subject is striking. The 
majority of investigators found that the inorganic phosphorus is higher 
in the plasma than in whole blood and that the red cells therefore contain 
less than the plasma. With a normal concentration of inorganic phos- 
phorus in the plasma, of 3 to 5 mg. per hundred cubic centimeters, these 
authors report the value for inorganic phosphorus in whole blood to be 
2.5 to 4 mg. and in the erythrocytes 1.5 to 3 mg. (Brain, Kay 
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and Marshall, Stearns and Warweg,’ Barrenscheen, Doleschall and 
Popper *). The lowest concentration was found by Buell,® who reported 
that the red cells contain practically no inorganic phosphorus. The 
general conception of small amounts of inorganic phosphorus inside and 
a larger concentration outside the red cells has been based on those 
reports. The opposite results were obtained by Bloor,!® Freudenberg ™ 
and Stanford and Weathley.'* They found the inorganic phosphorus 
concentration in whole blood higher than in the plasma. If calculated 
from these data the inorganic phosphorus concentration in the erythro- 
cytes is higher than in the plasma."* 


The results of this investigation confirm the observation of Bloor 
and Freudenberg. For 17 normal persons between 14 months and 
46 years of age, mostly children, the inorganic phosphorus was estimated 
in whole blood as well as in the plasma. The concentration in the 
erythrocytes was calculated according to the volume of packed red cells. 
Table 1 gives the results. In 4 cases (subjects 1, 5, 15 and 16) the 
concentration in whole blood and in the red cells was lower than in the 
plasma, the differences being within the range of technical error (plus 
or minus 0.2 mg. per hundred cubic centimeters) in 3 of these cases. 
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Plasma Phosphatase from Birth to Maturity, J. Biol. Chem. 102:749, 1933; 
III. The Phosphorus Partition in Whole Blood and in Serum and the Serum 
Calcium and Plasma Phosphatase During Healing of Late Rickets, Am. J. Dis. 
Child. 49:79 (Jan.) 1935. 

8. Barrenscheen, H. K.; Doleschall, and Popper: Beitrage zum Problem des 
Blutzuckers: III. Blutzucker und Phosphorsaurekurve, Biochem. Ztschr. 177:46, 
1928. 

9. Buell, M. V.: On the Phosphorus Compounds in Normal Blood, J. Biol. 
Chem. 56:97, 1923. 

10. Bloor, W. R.: The Distribution of Phosphoric Acid in Normal Human 
Blood, J. Biol. Chem. 36:49, 1918. 

11. Freudenberg, E.: Zur biologischen Bedeutung der Phosphatester der roten 
Blutkérperchen, Ztschr. f. Kinderh. 57:427, 1936. 

12. Stanford, R. V., and Weathley, A. M.: The Distribution of Phosphorus 
Co.-pounds in Blood, Biochem. J. 19:706, 1925. 

i3. In Stanford and Weathley’s paper the direct estimation of intracellular 
inorganic phosphorus revealed much lower amounts inside than outside the red 
cells. However, I calculated these values from their figures of whole blood and 
plasma and obtained higher values for the red cells than for the plasma. I there- 
fore felt entitled to classify the results in the same group with those of Bloor and 
Freudenberg. 
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In 1 instance (subject 11) the concentrations inside and outside the 
cells were identical. In 12 cases the intracellular concentration was 
higher than that in the plasma, the differences in 3 cases (subjects 2, 
10 and 14) being within the range of error. It may be stated that 
of 17 blood samples 1 had a lower intracellular concentration of inorganic 
phosphorus ; 7 showed concentrations nearly identical inside and outside 
of the cells, and in 9 the intracellular value was the higher. The 
average difference between intracellular and extracellular inorganic phos- 
phorus in all 17 cases was 0.4 mg. per hundred cubic centimeters in 
favor of the cells. In perfect agreement with the observations reported 












TaBLE 1.—Extracellular and Intracellular Inorganic Phosphorus in Normal 
Human Blood 


















Inorganic Phosphorus 





Erythrocytes (Calculated) 





















Plasma 
Phos- Whole Percentage of 
Corpusele phorus, Blood, Inorganic 

Subject Age, Volume, Mg. per Mg. per Mg. per Whole Blood 

No Date Year Percentage 100 Ce. 100 Ce, 100 Ce. Phosphorus 
1 3/22/40 46 39 3.0 2.8 2.5 34.8 
2 4/22/40 12 37 4.0 4.1 4.3 38.5 
3 4/23/40 7 39 4.0 4.5 5.3 42.9 
4 4/26/40 14 36 4.8 5.2 5.9 41.0 
5 4/39/40 12 37 4.3 4.1 3.8 33.9 
6 5/13/40 40 41 2.2 8.7 5.9 65.4 
7 5/25/40 46 40 2.0 2.9 4.0 : 58.6 
8 6/ 1/40 14 mo. 38 43 4.6 5.1 42.1 
9 6/ 4/40 3 39 5.2 5.5 5.9 43.6 
10 6/ 7/40 4 39 44 4.6 4.9 41.5 
ll 6/14/40 6 39 3.6 3.6 3.6 39.0 
12 6/21/40 10 35 3.0 3.8 5.3 48.8 
13 7/ 2/40 2 33 4.5 48 54 37.1 
14 7/16/40 2 35 §.1 5.2 5.5 37.0 
15 7/23/40 2 37 3.2 2.9 2.4 30.6 
16 8/ 2/40 9 34 4.1 4.0 3.8 32.3 
17 8/27/40 12 39 4.6 5.5 6.9 48.9 
ST ii Fick saeco c ccaben 3.9 43 4.7 42.1 











by von Euler and Myrback ** (for guinea pigs and rats) an average of 
42 per cent of the inorganic phosphorus of whole blood was present in 
the erythrocytes. The erythrocytes constitute only an average of 37 
per cent of the blood volume. ij 

It was thought desirable to check the results obtained by calculation 
against the direct estimation of the inorganic phosphorus in the red 
cells. Table 2 contains the results of three such experiments, the technic | 
of which has already been described. The results of all three analytic 
estimations show satisfactory agreement with the calculated amounts of 


















14. von Euler, H., and Myrback, K.: Phosphat- und Calciumgehalt im Blut 
von Meerschweinchen und Ratten bei wechselnder Zufuhr von C und A Vitamin, 
Ztschr. f. physiol. Chem. 148:180, 1925. 
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intracellular inorganic phosphorus. The excessively high amounts in 
experiment 3 are due to the anemic condition of the child from whom 
the blood was taken and will be discussed in one of the papers to follow. 
In addition to the inorganic phosphorus, the acid-soluble phosphorus 
was determined both by calculation and by analysis. The figures are 
in excellent agreement. 

The present observations give new evidence against the common 
opinion that the level of inorganic phosphorus is higher in the plasma 
than in the red cells. They suggest, on the other hand, that the intra- 
cellular and extracellular concentrations of inorganic phosphorus are 
nearly identical. The relation is not exactly constant, but a tendency 
prevails toward increased intracellular concentration of inorganic phos- 
phorus. 


TABLE 2.—Analytic Determination of Corpuscular Inorganic Phosphorus, Showing 
Both the Calculated and the Analyzed Amounts of Intracellular 
Inorganic and Acid-Soluble Phosphorus 








Plasma Whole Blood Erythrocytes 
>. a 


Inor- Acid- Inor- Acid- Inorganic Acid-Soluble 
Red ganic Soinble ganic Soluble Phosphorus, Phosphorus, 
Cell Phos- Phos- Phos- Phos- Mg. per100Cc. Mg. per 100 Cc. 
Experi- Vol- phorus, phorus, phorus, phorus, - A “Fr oN ~ 
ment ume, Mg. per Mg. per Mg. per Mg. per Calcu- Caleu- 
No.* Date per Cent 100Ce. 100Ce. 100Ce. 100 Ce. lated Found lated Found 


1 5/21/40 35 2.0 2.4 2.6 16.0 3.7 3.3 44.3 46.1 
2 3/22/40 39 3.0 3.5 2.8 21.0 2.5 2.6 42.5 44.4 
3 7/ 5/40 22 3.4 ove 4.8 weve 9.8 9.2 S000 60.6 











* The subject for experiment 1 was a normal adult aged 46 years; for experiment 2, a 
normal child aged 7 years; for experiment 3, a child with anemia aged 2% years. 


PHOSPHATOLYSIS OF ORGANIC PHOSPHORUS ESTERS IN ERYTHROCYTES 


The disintegration of the ester compounds into the inorganic (phos- 
phate) and organic (alcohol, hexose, etc.) components is called phos- 
phatolysis. The separation of the esters into their components occurs 
by hydrolysis. Hydrolysis by acids is the usual way of splitting the 
esters in vitro and represents the principle of the Lohmann-Nissen 
method of determining the phosphate esters of the blood. Phos- 
phatolysis in vivo is an enzymatic hydrolysis due to the presence of 
phosphatase inside the erythrocytes. Synthesis of the esters may be 
accomplished by phosphatase or by a different enzyme, phosphatese, 
which has purely synthetic action. The conditions of phosphatolysis in 
vitro have been studied by Freudenberg,’ von Euler and Brandt,’® 


15. von Euler, H., and Brandt, K. M.: Phosphate und Phosphatstoffwechsel in 
roten Blutzellen, Ztschr. f. physiol. Chem. 240:215, 1936. 
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Martland, Hansman and Robison ** and Warweg and Stearns’ and 
recently by Solomon, Hald and Peters.’* 

These studies refer to the total of phosphorus esters and to the 
inorganic phosphorus liberated during phosphatolysis. Little is known 
about the different organic esters and the changes each of them has to 
undergo during enzymatic disintegration. To obtain such information 
all phosphorus fractions were analyzed in normal human blood prior 
to and after different periods of phosphatolysis in vitro. By making 
use of the Lohmann-Nissen method, as previously described, one is able 
to follow changes in the inorganic and in each of the organic phosphorus 
fractions occurring in the course of the enzymatic action. 


TABLE 3.—The Phosphorus Partition in Phosphatolysis in Vitro (Normal 
Human Blood Incubated at 37 C.) 








Phosphorus (Mg. per 100 Ce.) from Acid- 
rc ~ — Soluble 

Inorganic Pyro- Hexose Glycero- Phospaorus, 
Phos- phos- Phos- phos- Mg. per 
Date phates phate phates phate 100 Ce. 





3.7 2.6 0.7 6.7 13.7 
7.9 0.6 1.0 4.5 14.0 
4.0 4.0 1.6 18.1 27.7 
12,2 — 2.0 12.6 26.6 


5/13/40 
5/ 6/40 


7/30/40 sees ets ove eee peer 
13.8 0 5.3 19.1 
8/16/40 ease oss eee thes Jags 
23.3 0 7.5 30.8 
8/27/40 dese oe eee eee eee 
21.5 4.1 3.4 29.0 
5.9 a4. ee ene 16.3 25.4 
16.4 0.5 8.1 25.0 


9/ 5/40 


= _ be i 
Reo Sco FoFomoeo 





* This value represents the sum of the values for phosphorus from pyrophosphate and 
hexose phosphates. 


Fifteen cubic centimeters of blood was added to a bottle containing the dried 
residue of 5 drops of 20 per cent oxalate solution. In one portion (5 cc.) the 
phosphorus fractions were determined according to the method of Lohmann and 
Nissen. The rest of the oxalated blood was placed in the incubator at 37 C. for 
eight to one hundred and forty-four hours. Thereafter the blood was again 
analyzed for the phosphorus partition. In two experiments the plasma was 
analyzed for inorganic phosphorus prior to and at the end of the incubating 
period. The volume of packed red cells was determined in both these instances. 


Table 3 indicates the changes in all phosphorus fractions due to the 
liberation of inorganic phosphorus from the organic esters by action of 


16. Martland, M.; Hansman, E., and Robison, R.: The Phosphoric-Esterase 
of Blood, Biochem. J. 18:1152, 1924. 

17. Warweg, E., and Stearns, G.: Studies of Phosphorus of Blood: V. A Com- 
parative Study of Acid and Enzymatic Hydrolysis of the Acid-Soluble Organic 
Phosphorus with Particular Reference to the Phosphoglycerate Fraction, J. Biol. 
Chem. 115:567, 1936. 

18. Solomon, R. Z.; Hald, P. M., and Peters, J. P.: The State of the Inorganic 
Components of Human Red Blood Cells, J. Biol. Chem. 132:723, 1940. 
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phosphatase. Chart 5 gives a graphic demonstration of these results. 
After eight hours of incubation the inorganic phosphorus nearly doubled 
(experiment 1) ; the increase was even higher after forty-eight and one 
hundred and forty-four hours (experiments 2 to 6). A corresponding 
decrease was found in the concentration of organic ester phosphorus. 
Phosphorus from adenosinetriphosphate and hexose phosphates, the 
esters which split easily, was greatly diminished ; in two experiments (3 
and 4) it had disappeared entirely. In experiments 3 and 4 glycero- 
phosphate, a substance more resistant to hydrolysis, was the main source 
of the accumulation of inorganic phosphorus, whereas the phosphorus 
from pyro ester and hexose esters had already disappeared. In all 
other experiments a certain quantity of pyro ester and hexose esters 
was present at a time when a major portion of the glycerophosphate was 
already transformed. Guest and Rapoport *® supposed that the synthesis 


p 
Mg. per 100 Ce. 


40. 


30. 

















" _ "un 96 Hrs. 120 Hrs. Li Hrs. 


Chart 5.—Organic phosphorus esters during enzymatic phosphatolysis in human 
blood. The columns represent the acid-soluble phosphorus in whole blood. The 
gradual disappearance of the ester phosphorus and the corresponding increase of 
inorganic phosphorus after different periods of incubation at 37 C. are shown. 
Double columns represent values for the same blood (a) prior to and (b) after 
the incubation period. Single columns (3, 4 and 5) show values after incubation. 
The hachure represents phosphorus from inorganic phosphates; white, ester phos- 
phorus (1, from pyrophosphate; 2, from hexose phosphates; 3, from glycero- 
phosphate). 


of glycerophosphate goes through the formation of pyrophosphate and 
hexose phosphates. My results show that the inorganic phosphorus 
released from the glycero ester goes through the same steps but in the 
opposite direction. It is not liberated immediately after leaving the 
ester linkage with glycerin, but has to pass through the temporary 
association with hexose and adenosine before it is liberated. Hence it 
seems plausible that a small quantity of pyro ester and hexose esters can 


19. Guest, G. M., and Rapoport, S.: Role of Acid-Soluble Phosphorus Com- 
pounds in Red Blood Cells, Am. J. Dis. Child. 58:1072 (Nov.) 1939. 
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be found even at a stage of phosphatolysis when one would expect these 
esters to have decomposed completely. This conception was corrobo- 
rated by four of six experiments in vitro. Most instructive was the 
result of experiment 5, with only 3.4 mg. of phosphorus per hundred 
cubic centimeters left of the glycerophosphate phosphorus and with an 
amount of hexose ester phosphorus as high as 4.1 mg. per hundred cubic 
centimeters. The absence of pyro ester and hexose esters in experiments 
3 and 4 appears to occur only in vitro. 

In table 4 two instances are given of the effect of phosphatolysis on 
intracellular and extracellular inorganic phosphorus. The intracellular 
concentration was higher than the extracellular at the beginning as well 
as after five to six hours of hydrolysis. The difference increased slightly 
during the enzymatic process. After five to six hours of hydrolytic 
activity, the phosphorus originating from the intracellular organic esters 


TaBLE 4.—E-xtracellular and. Intracellular Inorganic Phosphorus in Fermentative 
Phosphatolysis in Vitro (Oxalated Whole Blood of Normal Subjects) 








Inorganic Phosphorus 
=~ 





Whole Erythrocyte 
Hours Plasma Blood Phosphorus 
Corpuscle of Phosphorus, Phosphorus, (Calculated), 
Volume, Ineuba- Mg. per Mg. per Mg. per 
Date Percentage tion 100 Ce. 100 Ce, 100 Ce. 


6/28/40 34 0 2.6 28 2.9 
5.6 63 7.6 


6 
7/ 2/40 23 0 4.5 4.8 5.4 
5 6.0 6.9 8.7 





was distributed between plasma and red cells as it is in normal blood. 
That fact supports the conclusion that the intracellular organic phos- 
phates traverse the membrane of the red cells only to a limited extent 
owing to physicochemical factors. The extracellular concentration never 
rises above the intracellular. 

To confirm this limited diffusibility, the plasma of an oxalated blood 
sample was removed, physiologic solution of sodium chloride added, the 
red cells disturbed and the tube centrifuged for ten minutes. Then the 
supernatant fluid was removed and the residue washed three times. 
Finally saline solution was added up to the original volume of the blood 
and the red cells disturbed and uniformly dispersed. The concentration 
of inorganic phosphorus was determined on one portion of this “sodium 
chloride—blood.” Another portion was again centrifuged, and a 
determination of the inorganic phosphorus was made in the “sodium 
chloride-plasma.” The concentration was found to be 7.8 mg. per 
hundred cubic centimeters in the sodium chloride—plasma and 12.9 mg. 
in the sodium chloride—-blood (erythrocyte suspension). Again it 
became evident that the intracellular inorganic phosphorus traverses 
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the cell membrane only to a limited extent, even when the extracellular 
inorganic phosphorus is removed continuously by washing with saline 
solution. A state of balance seems to have been reached when the 
concentration inside the membrane is slightly higher than that outside. 
That is true under all conditions investigated up to the present time. 
Solomon, Hald and Peters** in a recent study came to the same 
conclusion. 


PHOSPHORUS PARTITION OF BLOOD IN ACIDOSIS 


Freudenberg’s studies on phosphatolysis in vitro indicated that the 
decomposition of organic phosphorus esters is facilitated by decreasing 
the py. Addition of carbon dioxide or acetic acid had a stimulating 
effect. On the other hand, the phosphate ion itself counteracts the 
splitting of the esters and promotes the synthesis. 


p 
Mg. per 100 Cc. 
40 . 
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Hexose - 
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In Acidosis In Balanced Condition 
Chart 6.—The phosphorus partition in whole blood in diabetes (child L., 12 years 


of age). During acidosis the fa of the urine was 4.6; the reaction for acetone 
was 4 plus and that for diacetic acid negative. 


























In vivo, several clinical conditions of acidosis have been investigated 
with regard to blood phosphorus. As expected theoretically, the 
organic phosphate esters were found decreased, except in nephritic 
acidosis with its special feature of hyperphosphatemia. There are only 
two reports about the organic phosphate esters in diabetic acidosis 
(Guest and Rapoport *° and Meyer and Thoenes **) and both subjects 
were adults. I had the opportunity to examine the blood of a diabetic 
child by the method of fractional hydrolysis which has been described. 


20. Guest, G. M., and Rapoport, S.: Phosphorus Compounds of Red Blood 
Cells in Diabetic Acidosis, Am. J. Dis. Child. 60:450 (Aug.) 1940. 

21. Meyer, R., and Thoenes, E.: Ueber die Fractionen des sdureléslichen 
Phosphats im Blut des normalen und des Diabetikers, Arch. f. exper. Path. u. 
Pharmakol. 161:119, 1931. 
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The phosphorus partition in severe ketosis was compared with the 
partition following insulin treatment. The results are demonstrated in 
chart 6. In acidosis each of the different phosphorus fractions in the 
whole blood was reduced to the lowest amount ever found in any 
condition in childhood. The values were as follows: phosphorus from 
pyrophosphate, 0.4 mg. per hundred cubic centimeters; from hexose 
phosphates, 1.8 mg.; from glycerophosphate, 8.3 mg., and from acid- 
soluble phosphorus, 12.3 mg. Even the phosphorus from inorganic 
phosphates was reduced to the low level of 1.8 mg. per hundred cubic 
centimeters. The total phosphorus was also very low (15.7 mg. per 
hundred cubic centimeters). All values became normal as soon as the 
acidosis came to an end. 

This case of diabetic ketosis is a good example of a low phosphorus 
acidosis in childhood. A high phosphorus acidosis is found in chronic 
nephritis *° and in high intestinal obstruction (Guest and Andrus *). 


SUMMARY AND CONCLUSIONS 


The principle and the technic of determining the inorganic and 
organic phosphorus fractions in whole blood according to the method of 
Lohmann and Nissen are presented. 

The estimation of intracellular and extracellular blood phosphorus 
is explained. Normal values are given for children and for adults. 

Contrary to general opinion, the concentration of inorganic phos- 
phorus in the erythrocytes is found to be higher than in the plasma. 

Studies on enzymatic phosphatolysis disclose further facts about the 
splitting of organic phosphate esters by the blood phosphatase. 

The blood phosphorus partition is analyzed in a child with diabetic 
acidosis. An extreme low phosphorus acidosis is indicated. 


1155 Park Avenue. 


22. Guest, G. M., and Andrus, W.: Chemical Studies of Blood in High Intestinal 
Obstruction: Distribution of Phosphorus and Intracellular Changes, J. Clin. Investi- 
gation 11:455, 1932. 
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In aduits malignant tumor of the rectum is common, neoplasms in 
this location comprising approximately 12 per cent of all malignant 
growths and 80 per cent of all intestinal cancers. The incidence of rectal 
cancer in youth has been computed at 4 per cent of all malignant growths, 
and only a small proportion of the tumors have been assigned to the 
lower part of the bowel. 

In an article on malignant tumors in persons under 26 years of age 
Fowler noted that 18.7 per cent of the growths occurred in the large 
bowel, and of these 12.5 per cent were located in the rectum or the 
rectosigmoid region. A perusal of several large series shows that rectal 
cancer is extremely infrequent in early life. 

It has been stated that the active tissues of youth, instead of resisting 
invasion of carcinoma, invite its spread, and that the young person who 
is host to a malignant neoplasm has little chance for longevity, regardless 
of the type of therapy instituted. Of the 2 patients whose cases are 
here reported, 1 child is still living and clinically free of neoplastic disease 
five years and six months after excision; the other child died nineteen 
months after operation and irradiation. 

A few authentic cases of malignant tumor of the anus, rectum or 
sigmoid colon occurring in childhood have been reported. 


REPORT OF CASES 


Case 1—G. J., a white boy aged 3 years 8 months, was admitted to the 
urologic service of Dr. Horace L. Weinstock, St. Luke’s and Children’s hospital, 
on Aug. 19, 1938, because of acute urinary retention and constipation. According 
to the parents the child was well until the previous month, when constipation 
suddenly became severe. The past and the family history were irrelevant. On 
two successive days prior to the child’s admission catheterization was resorted to. 


* Professor and Head of Department of Proctology, Temple University Hos- 
pital. 
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Physical examination disclosed a child well nourished but in a state of apparent 
distress. The abdomen was distended, and the bladder was noted 3 fingerbreadths 
above the symphysis pubis. By rectum a tense globular mass, presumably bladder, 
was palpated, for which a provisional diagnosis of distended bladder caused by a 
stricture or a vesical calculus was made. 

Examination of the urine showed a specific gravity of 1.028 and an acid 
reaction. There were a trace of albumin, no sugar, some amorphous urate crystals, 
threads of mucus and a few epithelial and yeast cells. Culture of a catheterized 
specimen showed staphylococci. The blood count was: red cells, 4,750,000; 
hemoglobin 85 per cent, and white cells, 17,600, with polymorphonuclears 70 
per cent and lymphocytes 30 per cent. Mantoux, Wassermann and Kahn reactions 
were negative. 













TABLE 1.—Frequency of Rectal Cancer in Early Life 
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Matzen (collected caseS)....,........6050000 8,054 ate x 0.003 
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The day following his admission to the hospital an intravenous urogram was 
made, which showed nothing abnormal except a mild hydronephrosis on the right 
side, with mild blunting of the papillae, increase in the size of the left calix and a 
increase in width of the right ureter. 
Rectal examination on August 23 showed the sphincter muscles to be definitely 
atonic. A mass approximating one-half the size of an adult head, causing 
encroachment on the rectum almost to include the rectal lumen, was palpable. The 
mass, which appeared to be encapsulated and adherent in all phases, was found 
involving the pelvirectal, prerectal and retrorectal sprces. An attempt was made to 
remove the growth in its entirety, but in the course of dissection anteriorly the 
cystic portion was incised; through this rent a large quantity of yellow-gray 
material of cheesy consistency escaped. 
The histologic diagnosis was reticulum cell sarcoma. The patient received a q 
series of ten roentgen ray treatments to the front and back of the lower part of 
the abdomen with heavily filtered radiation. One hundred and fifty roentgens 
was delivered at each sitting through a 20 by 20 cm. portal centered 2 cm. above 













TABLE 2.—Cancer of the Anus, Rectum and Sigmoid Colon in Childhood 








Age Sex Location Type of Tumor 
Newborn mt Rectum _ 
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Fig. 1 (case 1).—A, photograph of the patient at the age of 3 years 9 months. B, 
low power photomicrograph of a section of the tumor. Note the uniformity of 
structure and the fusiform appearance of the cells and the areas of myxomatous 
degeneration. 











Fig. 2 (case 2).—Photograph of the patient at the age of 4 years 7 months, 
with early carcinoma of the rectum. 
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the pubic bone in the midline. The patient tolerated the treatment without compli- 
cations. Roentgen examination of the bones revealed nothing significant. 
Reexamination following roentgen therapy disclosed that the mass was rapidly 
receding. The child gained appreciable weight a..d improved generally. Three 
months later a nodule was palpable in the rectal wall, which slowly increased in 











Fig. 3 (case 2).—Low power photomicrograph of a section of the polypoid 
neoplasm of the rectum. Note the hyperplasia of the acinar epithelium and the 
inflammatory changes in the stroma. 


size, irrespective of the roentgen therapy instituted. Excision of the growth while 
it was apparently localized was advocated, but the parents refused to consent to 
the procedure. Finally a course of refrigeration was administered, which was 
complicated by measles and bronchial pneumonia. 

The patient died May 12, 1940, at the age of 5 years 3 months. Autopsy 
disclosed a reticulum cell sarcoma of the rectal wall with extensive pulmonary 
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metastases. The tumor was purplish red and soft and was found to compress the 
left ureter as well as the sigmoid flexure of the colon. 


Pathologic Summary.—tThe patient, 5 years old, had a tumor which had 
responded to irradiation for a considerable period. However, it was difficult 
to obtain the cooperation of the parents, and he returned with a recurrence of 











| 


Fig. 4 (case 2)—High power photomicrograph of a portion of the section 
shown in figure 3, showing the poorly defined basement membrane. Some of 
the glandular components are lined by columnar goblet cells, presenting normal 
maintenance of nuclear polarity, while a few exhibit hyperchromatic cell lining 
accentuated by definite loss of nuclear polarity assuming pseudostratified and 
stratified arrangement, mitotic figures being frequently encountered. 


the lesion locally and with a suggestion of metastatic involvement. The tumor 
probably belonged to the reticulum cell series and should have been classified as 
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a reticulum cell sarcoma, although it was distinctly atypical. At autopsy the tumor 
was found to have extended, by way of the blood stream particularly, to the lungs, 
where many metastatic nodules could be found. These were accompanied by 
terminal bronchopneumonia in their vicinity. 


Case 2.—The second patient, as previously reported (Bacon, 1939), was a lad 
of 4 years 7 months. He was brought to the children’s clinic of the Philadelphia 
General Hospital because of bleeding and protrusion of eighteen months’ duration. 
On examination a polypoid growth about the size of the distal phalanx of the index 
finger was found. This was removed and sent to the laboratory for routine study. 
Dr. Phillip R. Custer, pathologist to the Philadelphia General Hospital, reported 
early adenocarcinoma. Sigmoidoscopic and roentgenographic studies showed no 
evidence of polyposis. This child has been examined periodically and at the 
expiration of over five years is free of symptoms. 


SUMMARY 


The cases of 2 boys with a malignant tumor of the rectum are 
reported. 

The first patient, aged 3 years 8 months, who had a reticulum cell 
sarcoma, survived nineteen months after operation and irradiation. 

The second, aged 4 years 7 months, who had an early adeno- 
carcinoma, is still living at the expiration of five years and is clinically 
free of neoplastic disease. 

A few authentic cases of malignant tumor of the anus, rectum or 
sigmoid colon occurring before the age of 17 have been reported. 


Malignant tumor in childhood, as proved by these 2 cases and those 
cited in the literature, is not rare. It should always be suspected. 


1527 West Girard Avenue, Philadelphia. 
30 North Michigan Boulevard, Chicago. 
St. Urbain de Chateauguay, Quebec, Canada. 
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Case Reports 


TOTAL ALOPECIA ASSOCIATED WITH OCULAR 
DISORDERS 


JOSEPH E. PISETSKY, M.D. 


AND 
PHILIP J. KOZINN, M.D. 
BROOKLYN 


Total alopecia is rare in occurrence and obscure in cause. Its asso- 
ciation with disorders of the eye is even more uncommon. In 1906 
Vogt * described an integumentouveal disease whose main features were 
alopecia areata, uveitis, vitiligo and poliosis. Similar cases have been 
reported by Japanese observers. Although the condition in the case to be 
described does show a superficial resemblance to Vogt’s syndrome, it does 
not fall into that group. The cardinal features are total alopecia, chorio- 
retinitis in the left eye, atrophy of the left optic nerve and left internal 
strabismus. Our review of the literature did not reveal a case similar to 


the one to be discussed. 
REPORT OF A CASE 


G. R., a 10 year old girl of Italian parentage, was admitted to the City Hospital 2 
on Sept. 6, 1940, with the complaint of loss of hair. Her hair had been blond, 
abundant and of fine texture up to the age of 2% years. Then her scalp hair, 
eyebrows and eyelashes started to fall out in patches, and in two months all her 
hair was gone. There was no preceding or accompanying acute illness. She was 
treated unsuccessfully at several hospitals both with local therapy and with thyroid. 
For the past few years she had worn a wig. 

The past history revealed that the patient’s birth, neonatal period and diet were 
normal, Adequate vitamins were given. Growth and development were normal. 
She had the usual diphtheria and smallpox prophylaxis. She contracted measles 
at 7 years and epidemic parotitis and varicella at 10 years. 

Family History.—The father, 45 years old, had a penile chancre in 1912 but 
did not receive antisyphilitic therapy until 1937. The mother, 37 years old, was 
treated for tuberculosis in 1932 (when the patient was 2 years old) for six months, 
and the disease was declared arrested two or three years later. She had ten normal 
pregnancies and deliveries, and the obstetric history was otherwise normal. Wasser- 
mann tests of the mother made coincidentally with the delivery of all her children 
gave negative results. Further tests of the serums of the mother and of the 
children in 1937 showed negative reactions. The oldest son had developed a 


1. Vogt, A.: Frithzeitiges Ergrauen der Zilien und Bemerkungen iiber den 
sogenannten plétzlichen Eintritt dieser Veranderung, Klin. Monatsbl. f. Augenh. 
45:228-242, 1906. 

2. To the pediatric service of Carlisle S. Boyd, M.D., City Hospital, Depart- 


ment of Hospitals, New York. 
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patchy alopecia as a child, which later cleared up spontaneously. Both maternal 
and paternal grandparents were living and well. There was no history of alopecia 
or of endocrine disturbance in other members of the family. 


Physical Examination—The temperature was 99 F., the pulse rate 86 and the 
respiratory rate 18. The systolic blood pressure was 108 and the diastolic 78. She 
was 48% inches (123 cm.) tall and weighed 85 pounds (38 Kg.). The patient was 
a well developed and well nourished white girl, normal in contour, who did not 
appear acutely ill. The scalp was completely bald, and the skin over it was thinner 
than normal. The eyebrows were almost entirely absent, and the eyelashes were 
short and scanty. The skin was smooth and fine; no disturbance in perspiration 
or abnormality in pigmentation was noted. This child was fairer than the mother 
and the one other sibling who was observed. The nails were normal in shape and 
texture. The ears, nose and throat were normal, and there were indications of 
good oral hygiene; the tonsils had been removed. Examination of the neck showed 
the thyroid gland not enlarged. Small anterior cervical glands were palpated. The 
breasts showed early signs of puberty. The heart, lungs and abdomen appeared 
to be normal. The external genitalia were normal, although there was no pubic 
hair. A rectal examination showed no abnormalities in the uterus and ovaries. 


Neurologic Examination.—The pupils were round, regular and equal in size and 
reacted promptly to light and in convergence. There was no nystagmus and no 
paralysis of gaze, but internal strabismus on the left with occasional diplopia was 
observed. Cranial nerves V and VII to XII appeared intact; no sensory or motor 
disturbances were evident, although muscle tone was moderately reduced. Equi- 
libratory and nonequilibratory tests gave normal results except for revealing 
moderate dysdiadokokinesis and positive bilateral rebound phenomena. There were 


occasional choreiform movements of the hands. Speech, gait and superficial and 
deep reflexes were normal. The patient was bright, alert, cooperative and full 
of fun. 


Visual Acuity.—The right eye showed vision of 20/40 and the left eye of 5/200 
without glasses; the right 20/20 and the left 5/200 with glasses. There were 
atrophy of the temporal side of the left disk and also a scattered blue-green 
accumuiation around the macula of the same eye. The vasculature was normal in 
both eyes, with no evidence of hemorrhage or exudates. Field tests revealed a 
central scotoma and diminution of the nasal field in the left eye. Color perception 
was normal. 


Laboratory Data.—The urine was normal. Examination of the blood showed: 
hemoglobin content, 96 per cent; white blood cells, 8,500, with a normal differential 
count; nonprotein nitrogen, sugar and calcium, normal; cholesterol, 173 mg., and 
cholesterol esters, 83 mg. The sugar tolerance test (Exton-Rose method) revealed 
a blood sugar content in specimen 1 of 114 mg. per hundred cubic centimeters, 
in specimen 2 of 148 mg. and in specimen 3 of 160 mg. The reactions to Wasser- 
mann tests of the blood and spinal fluid were negative. The provocative Wassermann 
test gave a negative reaction. The cell count of the spinal fluid showed 4 lympho- 
cytes; the dextrose and protein contents were normal. The colloidal gold curve 
was normal. The basal metabolic rate was —16, —11 and —16 per cent. 
The creatinine content of the urine was 485 mg. to 510 cc., with 113 mg. of 
creatine to 510 cc. The response to the tuberculin patch test was negative. 











Fig. 1—A 10 year old white girl with total alopecia and left internal strabismus. 
The eyelashes are very scant. 





Fig. 2.—Photographs of the patient, showing complete absence of hair on the 
scalp and in the pubic region. 
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Roentgenologic Data: The chest was normal; the spleen, slightly enlarged; 
the kidneys, normal in size, shape and position, and the liver, not enlarged. The 
wrists and elbows showed normal epiphysial ossification and development. The skull 
was normal. Encephalograms (70 cc. of cerebrospinal fluid removed and 70 cc. of 
air injected) showed no abnormalities. 


Course.—Shortly after the child’s admission to the hospital, pediculosis of the 
scalp, wig and body were noted. Tincture of delphinium was applied to the scalp 
and a sulfur ointment to the body, Shortly after the institution of this treatment 
a scant fuzz, which in time tended to increase in lengh and distribution, began to 
grow on her scalp. However, this growth subsequently ceased, and about two 
and a half months after admission the scalp was again bare of any hair. The 
patient was intensively treated with ultraviolet rays with no effect and was dis- 
charged Jan. 28, 1941, unimproved. 


Fig. 3.—Visual fields, showing a central scotoma on the left and reduction of 
the left nasal field (a 2 mm. test object at a distance of 333 mm. used for the left 
eye and a 1 mm. test object at 333 mm. for the right eye). 


COMMENT 


Alopecia has been attributed to a great variety of causes—specifically 
to head injuries, parasites, syphilis, severe systemic disease, involvement 
of the nervous system, psychic disturbances and endocrine-sympathetic 
factors. 


In more recent years there have been sporadic reports of cases of 
alopecia attributed to disease of the pituitary gland and of the hypo- 
thalamic area. Wilson and Winkelman * reported alopecia in a patient 
in whom a glioma was found at autopsy, which distorted but did not 
invade the tuber cincreum and adjoining tissues; the pituitary gland 
showed acidophilic hyperplasia, small hemorrhages and cystic degen- 


3. Wilson, G., and Winkelman, N. W.: Generalized Alopecia, J. A. M. A. 
86: 1424-1427 (May 8) 1926. 
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eration. Stiefler* has published several cases of encephalitis followed 
by universal alopecia. More recently Kylin and Dicker *® described 29 
cases of total alopecia. They found that the general state of the patient 
was not affected, the processes of nutrition not disturbed, the basal meta- 
bolic rate and the content of blood sugar normal, the eyegrounds not 
affected and the libido normal. The alopecia commenced at the time 
of the first menstruation in many of the females. In 3 patients the sella 
turcica was smaller than normal. These authors expressed the opinion 
that all endocrine organs can affect the pilosity of the body but that the 
pituitary gland plays a leading role. However, their evidence is not 
conclusive. 

It can be said that a review of other literature discloses few cases of 
disease of the pituitary gland, whether it be of neoplastic, infectious, 
cachectic or syphilitic nature or the Frohlich or the Lawrence-Moon- 
Biedl syndrome, associated with total alopecia. It seems as though the 
hair of the scalp is controlled by a different regulator than that which 
controls the growth of pubic, axillary, face and body hair. Cushing ° 
believes that hypopituitarism which originates in adult life results in 
thinning and sometimes loss of hair on the scalp as well as on the body. 
However, total loss of hair is uncommon. 

It is of interest that the patient’s brother had a transitory patchy 
alopecia which after an interval disappeared spontaneously. The familial 
appearance of alopecic disorders has been recorded fairly commonly. 
Tomkinson,” Harford* and Gillespie ® described instances in which 
several members of the same family were afflicted with alopecia, and 
Kylin stated that familial alopecia was present in 9 cases of his series 
of 29. Alopecia has been described as occurring in both hypothyroid 

‘and hyperthyroid states. In 2 ott of 3 of Gillespie’s cases of familia! 
total alopecia the basal metabolic rate was increased; in Kugelmass’ ?° 


4. Stiefler, G.: Ueber maligne universelle Alopecie zentral vegetativen 
Ursprungs bei Encephalitis lethargica, Deutsche Ztschr. f. Nervenh. 107:101-110, 
1928. 

5. Kylin, E., and Dicker, E.: Le role de l’hypophyse dans la pathogénie de 
lalopécie totale, Acta med. Scandinav. 100:485-506, 1939. 

6. Cushing, H.: The Pituitary Body and Its Disorders, Philadelphia, J. B. 
Lippincott Company, 1912. 

7. Tomkinson, J. G.: Alopecia Areata and Strabismus, Brit. M. J. 2:518-519 
(Sept. 20) 1924. 

8. Harford, C. F.: Alopecia Areata and Strabismus (Familial Group), Brit. 
M. J. 2:643 (Oct. 4) 1924. 

9. Gillespie, J. B.: Congenital and Familial Alopecia Totalis, Am. J. Dis Child. 
§3:132-136 (Jan.) 1937. 

10. Kugelmass, I. N.: Alopecia Associated with Hypothyroidism in a Child, 
New York State J. Med. 32:1371-1372 (Dec. 1) 1932. 
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-ase the basal metabolic rate was decreased. In our own case the low 
basal metabolic rate and the increased fat deposition around the hips were 
considered inadequate evidence for a diagnosis of endocrine dysfunction. 

There has been an increasing tendency to link pigmentary disturbance 
of the retina with pituitary or hypothalamic dysfunction, especially in 
relation to retinitis pigmentosa. It has been surmised that since the 
eye and the pituitary-hypothalamic system have an embryologic and 
anatomic association the diseases in the one would affect the other organ 
through hormonal influence. Some authors maintain that since the 
pituitary gland possesses a chromatophoric principle the possibility exists 
for changes of pigmentation of the eye directed by a pituitary hormone. 
Whether this mechanism operated in our patient can only be remotely 
surmised. It is, however, worthy of note that she showed a very much 
more lightly pigmented skin than either her mother or the one young 
sister who was observed. 

Pathologic deposition of pigment in the fundus may be of congenital 
or inflammatory origin or be secondary to hemorrhage. Abnormal pig- 
mentation observed in the retina of the mother suggested a possible 
congenital origin. However, this supposition could not be further sub- 
stantiated, inasmuch as the other siblings were inaccessible for ophthal- 
moscopy. The fact that the father had untreated syphilis at the time 
of the patient’s birth suggested a possible syphilitic origin of the pigment. 
However, the patient’s negative Wassermann reactions of the blood and 
spinal fluid, the negative Wassermann reactions of the mother and the 
siblings, the absence of syphilitic stigmas and the normal retinal vascula- 
ture all militated against a syphilitic origin. The anamnesis did not 
suggest a retinal hemorrhage. 

The atrophy of the temporal aspect of the optic disk of the left eye, 
the pigmentary disturbance in the macula, the central scotoma, the 
diminished nasal field and the visual acuity of 5/200 with or without 
glasses lead to the assumption of an existing central chorioretinitis. 

Severe myopia, anemia and tuberculosis have been described as 
etiologic agents in the production of choroiditis near the macula. 
Although the patient had had definite contact with tuberculosis at 2 years 
of age, the negative results of roentgen examination of the chest and 
the negative response to tuberculin patch test ruled out a tuberculous 
origin. Myopia and anemia were absent. 

Thallium poisoning can produce alopecia associated with bilateral 
central scotomas and atrophy of the optic nerve. However, careful ques- 
tioning revealed no exposure to thallium. Furthermore, the changes 
of the eyeground in this patient were unilateral. 

Changes in the uvea together with alopecia areata, vitiligo and poliosis 
have been reported by Vogt, Parker and some Japanese investigators 
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and discussed by Duke-Elder,“ but this disease entity seems to have 
little in common, particularly ophthalmologically, with the condition in 
the case we are describing. 

The strabismus noted in our patient has also been seen in conjunction 
with alopecia by a few authors. Tomkinson and Harford, in careful 
studies of a few large families, observed a frequent occurrence of squint 
and the loss of scalp hair. These authors however did not indulge in 
any speculations about the relation of these two conditions, and little 
more can be said on the subject other than to record their appearance. 


SUMMARY 


A case is reported of total alopecia in a 10 year old white girl 
associated with pigmentary disturbances of the retina, central scotoma 
and atrophy of the optic nerve. We believe these changes are on a non- 
syphilitic basis, despite the fact that the father was syphilitic at the time 
of the birth of our patient. The cause of the ocular and pilary distur- 
bance is not clear. 


960 East One Hundred and Seventy-Third Street. 
1995 Ocean Parkway. 


11. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1941, vol. 3. 





INTRAUTERINE AMPUTATIONS AND 
CONSTRICTION BANDS 


REPORT OF A CASE WITH ANESTHESIA BELOW 
THE CONSTRICTION 


LOUIS H. BARENBEFG, M.D. 
NEW YORK 
AND 
BERNARD GREENBERG, M.D. 
BROOKLYN 


Among the congenital anomalies and defects, intrauterine amputa- 
tions and constriction bands are fairly infrequent. A true estimate of 
the incidence of such abnormalities is not possible, because of the varia- 
tions encountered. Up to 1857 only 22 cases had been recorded. Since 
that time many more have appeared in the medical literature. Latta * 
in 1925 reviewed these and commented on the etiologic factors involved. 
In the past sixteen years only a few such reports * have been noted. 


No publication has appeared in which the author has associated a 
constriction band with sensory disturbances distal to the groove. The 
patient in the case here reported had such a deep ring that ulcerations and 
delayed healing followed the slightest trauma. A preblem in treatment 
was thus presented, which has only been partially solved. 

A satisfactory explanation for the occurrence of such abnormalities 
has been sought for some time. A brief résumé of the etiologic factors 
involved in the production of these defects will aid in better understand- 
ing the relationship of the rings to amputations. The amnion and its 
fluid have long been thought to be responsible for these anomalies. 
Inflammation, with resultant band formation, was believed by many to be 
the cause. The initiating factor, according to others, was a loss of 
amniotic fluid. Ajinkya ** reported such a case recently and suggested 
that the amniotic bands were due to oligohydramnios. 

That the amniotic fluid contains a ferment which produces these 
defects was another theory. It was also believed that prolongations of 


From the Home for Hebrew Infants and Morrisania City Hospital. 

1. Latta, J. S.: Am. J. Obst. & Gynec. 10:640, 1925. 

2. (a) Ajinkya, Y. N.: J. Obst. & Gynec. Brit. Emp. 45:692, 1928. (b) 
Webster, J. P.: S. Clin. North America 18:441, 1938. (c) Reed, J. M.: Intra- 
uterine Amputation, J. A. M. A. 87:1213 (Oct. 9) 1926. (d) Bertwistle, A. P.: 
Lancet 2:1120, 1939. (e) Evans, E. L.: Proc. Roy. Soc. Med. 28:651, 1934. 
(f) Hornsby, W.: Brit. M. J. 1:865, 1926. 
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the egg cell membrane, which later elongated as a result of fetal growth 
or movement, might result in the formation of bands. According to 
Streeter,> however, no concrete evidence has been presented to prove 
that the amnion or its contained fluid are involved. He stated that 
amniotic bands do exist and are sometimes associated with malforma- 
tions, but that when this occurs the association of the two phenomena 
is coincidental. He also maintained that the structures which have 
often been mistaken for amniotic bands are epidermal sheets and 
hyalinized fibrous tissue. We have recently encountered an instance of 
a constriction ring which was definitely produced by amniotic adhesions. 
This case will be described in greater detail later. 

That strangulating coils of umbilical cord produce amputations and 
constriction rings has been definitely disproved. No actual amputation 
has been observed in cases in which the cord was entangled about and 
constricted an extremity. The pressure required to produce such a 
result is so great that complete anoxemia of the fetus would result 
because of the generalized impairment of the circulation. 

Abbe * considered these abnormalities to be a result of a deficiency 
in the control of the developing tissues by the nervous system. He 
compared them to ainhum, a condition which affects adults in the tropics. 
In this disease a groove appears on the skin of the little toe and slowly 
deepens until the toe drops off. However, pathologic studies reveal this 


process, to be a degeneration of the skin with secondary necrosis of the 
distal tissues. 


In an intensive study of fetal growth Streeter * concluded that intra- 
uterine amputations and constriction bands are due to a decreased vitality 
and defective capacity for growth which was primary in the constitution 
of the germ plasm. A fetus with this condition is somewhere between 
those not able to develop at all and those developing abnormally. 
Sharply circumscribed areas are of such inferior quality that only imper- 
fect histogenesis occurs. In a specimen taken at a stage as early as 
fourteen weeks’ gestation, fibrous masses were noted which had sloughed 
away from the adjoining normal tissue. In older fetuses, the ectoderm 
was observed to be closing in these earlier defects. At birth, traces of 
previous damage were discernible in the form of depressions, grooves 
or healed stumps. Occasionally, slender residual strands of defective 
hyaline tissue were found adhering to the affected regions and were often 
mistaken for amniotic bands. The defects appear most frequently in the 
mesenchymal tissues, particularly in the subcutaneous connective tissue. 


3. Streeter, G. L.: Contrib. Embryol. (no. 414) 22:1, 1930. 
4. Abbe, T.: Am. J. Obst. 73:1089, 1916. 
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The ectoderm, muscle and bone may also be involved if the defects are 
extensive. The distal portion succumbs if deprived of adequate nourish- 
ment. Fortunately, the annular zones are not sufficiently deep to inter- 
rupt adequate circulation in most instances. 


REPORT OF CASE 


P. G., a white boy, was admitted to the Home for Hebrew Infants at 10 days 
of age. His mother’s pregnancy and labor had been normal. He appeared normal 


Fig. 1—A, photograph illustrating the intrauterine constriction ring on the right 
leg. The infection of the rudimentary third toe and the swelling of the weight- 
bearing surface are readily seen. 8B, roentgenogram of the right leg and foot 
taken postoperatively. The deformity of the tibia and fibula as well as the absence 
of the distal phalanges are shown. C, roentgenogram showing the intrauterine 
amputation of the right index finger. The crease in the soft tissues near the tip 
of this digit may be seen. 


in all respects except for several deformities of the extremities. There appeared to 
be an absence of the first, second and fourth toes of the right foot. A deep con- 
striction ring completely encircled the right leg about 144 inches (3.8 cm.) above 
the ankle (fig. 1.4). This ring adhered firmly to the underlying tissue. Bilateral 
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talipes equinovarus was also present, being more pronounced on the right. The 
right index finger was amputated just distal to the proximal phalanx, and the tip 
was surmounted by a flabby mass of tissue. This stump was constricted by a 
narrow annular crease which completely encircled the digit near the tip (fig. 1C). 
Correction of the clubbing of the feet was attempted twice during the first four 
months of life, with good results on the left foot. The right foot did not respond 
to the usual closed methods of treatment. Physical and mental development pro- 
ceeded normally. 

At 18 months of age, when he was able to walk around, the dorsal surface of 
the rudimentary third toe was observed to have an abrasion with some redness 
and swelling of the adjacent part of the foot. Rapid extension of the inflammation 
occurred, with involvement of the skin over the malleoli and with associated 
inguinal adenopathy. No noticeable improvement was apparent with the usual 
forms of local therapy. When the patient’s temperature began to mount after 
four days, sulfanilamide was administered by mouth, without benefit. Swelling 
of the lateral aspect of the foot continued to the point where it was believed 
fluctuant. Attempted aspiration of the area failed to elicit a painful response, 
although no anesthetic was used. Further investigation revealed complete anes- 
thesia of the distal part of the extremity, beginning about 1 inch (2.5 cm.) below 
the groove. Neurologic examination of the other limbs revealed no abnormalities. 
The inflammatory process resolved after several weeks of rest, the distal portion 
of the affected toe having sloughed off. 

On April 18, 1940 the lateral part of the groove was excised and the skin freed 
from the underlying tissue, to which it was firmly adherent. The free edges were 
then approximated with black silk sutures. Healing took place rather slowly. 
Six weeks later there was a slight, though definite, increase in the subcutaneous 
tissue at the site of the operative scar. Sensation was not perceptibly altered at 
this time. 

In spite of special shoes, inflammation of the weight-bearing surface occurred 
on July 31, 1940. For three weeks local treatment (including incision and drainage) 
and administration of sulfanilamide by mouth were used before the purulent dis- 
charge ceased and the temperature returned to normal. Complete healing did not 
occur until five weeks later. The medial aspect of the band was excised late in 
October 1940, and healing followed a course similar to that after the first stage. 
Six months afterward, increased perception of pinprick was noted down to the 
regions over the two malleoli and a small part of the dorsum of the foot. 

Roentgen studies of the right foot revealed normal development of the tarsal, 
metatarsal and proximal phalangeal bones. The distal phalangeal bones were 
absent (fig. 1B). 

COMMENT 


The condition in the case here presented fits into the group of 
anomalies which are known as intrauterine amputations and constriction 
bands. This type of abnormality is differentiated from other skeletal 
defects and agenesis by certain characteristics. In the former, there is 
involvement of several extremities and the defect is greater in the soft 
tissues than in the skeletal elements. The involvement is transverse to 
the axis of the limb, though the annular grooves do not necessarily 
encircle the part. Amputations and rings are most frequent in the digits 
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and are never found above the elbow and knee. Occasionally the 
presence of healing or exuding strands of degenerate tissue may be 


noted. 

It is of interest to note that in this case the involvement of the right 
leg was so marked as to produce some deformity of the tibia and fibula 
as well as a loss of superficial sensation below the ring. Apparently the 
constriction was not severe enough to interfere with adequate nutrition 
to the distal part of the leg and produce intrauterine amputation. In the 
right index finger, where the band had evidently been deeper, amputation 
occurred. 

We believe that the lack of reports of neurologic complications in this 
condition is due to the fact that many of the subjects studied were still- 
born. From the descriptions of the constricting rings, we feel that anes- 


Fig. 2—Photograph of the placenta showing the attachment of the pedicle to 
the umbilical cord. The collapsed cyst is seen attached to the distal end of the 
pedicle. 


thesia would have been noted had the infants been born alive. Loss of 
sensation, particularly in a lower extremity, presents a formidable thera- 
peutic problem because of the continual exposure of the part to trauma. 
Excision of the band in several stages with adequate protection of the 
limb until regeneration of the nerve occurs, if it does, may be the solu- 
tion. If frequent reinfection of the weight-bearing surface takes place 
and regeneration of the superficial nerves is insufficient, amputation of 
the leg above the constricting ring may be necessary. 

While this report was being prepared, we observed a case which 
may shed some light on the possible relation between the formation of 
constriction rings and amniotic adhesions. A 2 pound 10 ounce 
(283.5 Gm.) premature boy was delivered at the Morrisania City Hospi- 
tal with two creases completely encircling the lower part of the right leg 





92 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


about 1 inch (2.5 cm.) above the ankle. Slight bleeding along the 
entire extent of these creases was noted. The mother’s membranes had 
been ruptured artificially and delivery of the infant was preceded by the 
presentation of a blue-brown cyst attached to a pedicle. This cyst was 
ruptured, and the infant presented vertex first. The delivery of the 
right leg was fairly difficult, according to the obstetrician, who stated that 
it suddenly became free while he was pulling. The placenta (fig. 2) 
and umbilical cord were unusual because of the attachment of the 
pedicle to the cord. Part of the pedicle, which was composed of amniotic 
tissue, had been attached to the infant’s limb. When he was 2 weeks of 
age the creases were still visible. From this evidence, we feel that these 
malformations may occasionally be the result of amniotic adhesions. 


SUMMARY 


A case of intrauterine constriction bands and amputation is reported. 
The depth of the band on the right leg produced anesthesia. Frequent 
infections and ulcers, which responded poorly to the usual forms of treat- 
ment, were complicating factors. Excision of. the constricting ring has 
been partially successful in restoring the function of the superficial 
nerves. 

The prevailing theories of the formation of these bands and ampu- 
tations are briefly reviewed. The most tenable explanation assumes 


a localized primary defect in the germ plasma. An instance is cited in 
which amniotic adhesions produced constricting rings. 


1749 Grand Concourse. 
2067 Sixty-First Street. 
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As late as 1932 Park’ claimed that the mortality from serum 
anaphylaxis was only 1 in 50,000, a ratio which is still quoted by almost 
all American writers, e. g. Coca,” Taylor,’ Mackenzie and Hanger,* 
Cooke * and Zinsser. In Europe Pfaundler’s’ ratio of 3 in 100,000 is 
usually cited. These figures are extremely low when compared with 
the mortality in the 6,211 cases studied in this report, which was 1 in 
1,242, or just under 0.1 per cent. From a perusal of the literature it 
appears that in the past the figures were arrived at from a study of 
statistics. This study, however, is based mostly on cases of patients 
either treated or seen by me while I was actively associated with the 
Willard Parker Hospital from 1928 to 1932. Owing to my peregri- 
nations, which extended over a few years, the report was tabled. 
However, in an analysis of several hundred cases in 1940, the rash 
incidence of these serums showed no significant change except among 
the patients given scarlet fever serum; these had been treated with a 
serum prepared by Lederle Laboratories, Inc. 

The first observation on record of any reaction following the 
administration of serum was noted in 1667 by Denys ® after the trans- 


1. Park, W. H.: Deleterious Effects from Serum Injections, Am. J. Pub. 
Health 18:354 (March) 1928; personal communication to the author. 

2. Coca, A. F.: Hypersensitiveness, in Tice, F.: Practice of Medicine, 
Hagerstown, Md., W. F. Prior Company, Inc., 1940. 

3. Taylor, F. R.: Serum Sickness, in Christian, H. A.: Oxford Medicine, 
New York, Oxford University Press, 1940, vol. 2, pt. 1, p, 216. 

4. Mackenzie, G. M., and Hanger, F. M.: Serum Disease and Serum Accidents, 
J. A. M. A. 94:260 (Jan. 25) 1936. 

5. Cooke, J.: Diphtheria, in Barr, D. P.: Modern Medical Therapy in General 
Practice, Baltimore, Williams & Wilkins, 1940, vol. 2. 

6. Zinsser, H.: Resistance to Infectious Diseases, ed. 4, New York, The 
Macmillan Company, 1931. 

7. Pfaundler, M.: Zur Serumbehandlung der Diphtherie, Miinchen. med. 
Wehnschr. 68:781 (June 24) 1921. 

8. Denys, cited by Magendie, F.: An Elementary Compendium on Physiology 
for the Use of Students, translated by E. Milligan, Edinburgh, J. Carfrae, 1829. 
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fusion of calf’s blood into an idiot by Denys’ colleague, Emerez. The 
patient stood the procedure well and appeared to have recovered his 
reason. The mental recovery was short lived, however, as he was soon 
thought to be reaching a state of madness and was given another trans- 
fusion. Immediately after completion of the transfusion hematuria 
developed and he became comatose and died. In 1874 Dallera ® described 
urticaria occurring on the tenth day after a transfusion of lamb’s blood. 
About this time the difference between animal and human blood for 
transfusion purposes was realized by Landois.*° In 1894, when 
diphtheria antitoxin came into general use, the reactions following its 
administration were frequently reported in the literature. The first 
report was that of Roux, Martin and Chaillou,"* in September of that 
year ; this was followed in December by that of von Lublinski.* In the 
beginning serum sickness was thought to be due to some toxic component 
present in the antitoxin, but in 1895 Johannssen ** produced it with 
normal horse serum. Besides the serum sickness, moreover, sudden 
death began to be reported. This proved highly disconcerting and 
inexplicable until the work of Richet and Héricourt.‘* These workers 
observed in 1898 that dogs could easily withstand an inoculation of eel 
serum but that if the same serum was reinjected three weeks later they 
promptly died. They observed a similar response in 1902 while using 
an extract from the tentacles of the sea anemone. For this phenomenon 
Richet,*® in 1902, coined the word “anaphylaxis,” literally meaning 


against protection and thus an increased susceptibility or hypersensitivity. 
However, the phenomenon had beer observed by Magendie ** as early 
as 1839, when he noted that dogs tolerated two daily intravenous injec- 
tions of egg white but died if this substance was reinjected several days 
later. Flexner,’’ in 1894, saw the same effect when he reinjected dog 


9. Dallera, E.: Considerazioni e casi clinici di trasfusione del sangue, Morgagni 
17:512, 1875. 

10. Landois, L.: Die Transfusion des Blutes, Leipzig, F. C. W. Vogel, 1875. 

11. Roux, M. E.; Martin, M. L., and Chaillou, M. A.: Trois cents cas de 
diphthérie traites par le sérum antidiphterique, Ann. Inst. Pasteur 8:640 (Sept.) 
1894. 

12. von Lublinski, W.: Ueber eine Nachwirkung des Antitoxins bei Behand- 
lung der Diphtherie, Deutsche med, Wchnschr. 20:857 (Nov. 8), 1894. 

13. Johannssen, A.: Ueber Injectionen mit antidiphtherischen Serum und reinen 
Pferdeserum bei nicht diphtheriekranken Individuen, Deutsche med. Wchnschr. 21: 
855 (Dec. 19) 1895. 

14. Richet, C., and Héricourt, J.: Effects lointains des injections de sérum 
d’anguille, Compt. rend. Soc. de biol. 1:137, 1898. 

15. Portier, P., and Richet, C.: De l’action anaphylactique de certains vénins, 
Compt, rend. Soc. de biol. 54:170, 1902. 

16. Magendie, F.: Vorlesungen iiber das Blut, translated from the French by 
G. Krupp, Leipzig, C. E. Kollmann, 1839. 

17. Flexner, S.: The Pathologic Changes Caused by Certain So-Called Tox- 
Albumins, M. News, Philadelphia 65:116 (Aug. 4) 1894. 
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serum into guinea pigs, and Theobald Smith ** obtained the same result 
when he reinjected horse serum into guinea pigs which had previously 
received toxin-antitoxin inoculations. In this connection, it may be said 
that Jenner,’® in 1798, was probably the first to visualize the phenomenon 
of anaphylaxis, when he observed that a person who had had smallpox 
or cowpox responded with only a slight local itching sensation when 
inoculated with smallpox virus. However, if hypersensitivity is taken 
in a broad sense, its character was realized before the Christian era, for 
Rolleston *° related that ever since the days of Xenophon the eating of 
honey had been known to cause a headache in some persons, and 
Lucretius ** in the first century after Christ in his “De rerum natura” 
stated: “Quod aliis cibus est aliis fuat acre venenum (What is food to 
some may be fierce poison to others).” 


FATAL CASES 


The first report of unquestionable anaphylactic death in the United 
States was published in this country ** and in England ** in 1896. This 
case occurred in Wheelersburg, Ohio, where a local physician gave a 
prophylactic inoculation of diphtheria antitoxin to a 5 year old girl who 
was completely well and sleeping. The injection was given into the 
scapula, and the child was dead in five minutes. There were of course 
other cases which occurred earlier in Europe. An account of these 
appeared in 1896, in an article by Gottstein,** in which he gave a brief 
history of 12 cases, including the 1 just mentioned. Four of the patients 
were given the serum prophylactically. Since then, exclusive of the 4 
cases in this study, there have been 61 other cases reported in the 
literature. A fairly complete enumeration of the anaphylactic deaths 
following administration of serum up to 1924 was made by Lamson *°; 
he listed 38. To these may be added the cases hereinafter reported, of 


18. Otto, R.: Das Theobald Smithsche Phanomen der Serum-Ueberempfindlich- 
keit, in verstorbenen Generalstabarzt der Armie, Dr. Rudolph v. Leuthold, Berlin, 
1906, vol. 1, p. 155. 

19. Jenner, E.: An Inquiry into the Causes and Effects of the Variolae Vac- 
cinae, a Disease Discovered in Some of the Western Counties of England, 
Particularly Gloucestershire and Known by the Name of Cow Pox, London, Samp- 
son Low, 1798, p. 13. 

20. Rolleston, H.: Idiosyncrasies, Psyche Miniature Medical Series, London, 
Kegan Paul, Trench, Trubner & Co., Ltd., 1927. 

21. Lucretius, T. C.: De rerum natura, Cambridge, J. Hayes and H. Dickenson, 
1686. 

22. [A Case of Death from the Use of Antitoxin], M. News 68:415 (April 11) 
1896. 

23. Death After the Injection of Antitoxin, Brit. M. J. 1:1051 (April 25) 1896. 

24. Gottstein, A.: Ueber Todesfalle welche bei der Anwendung des Diphtherie- 
heilserums beobachtet worden sind, Therap. Monatsh. 10:269 (May) 1896, 

25. Lamson, R. W.: Sudden Death Associated with Injection of Foreign 
Substance, J. A. M. A. 82:1096 (April 5) 1924. 
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which some occurred before 1924 but were left out of Lamson’s report 
and others came later. There was 1 other case listed in the literature,”® 
but the journal was not available to me and this precluded its inclusion. 

Of the total 61 patients whose deaths are reported in the literature, 
16 had asthma or were afflicted with chronic respiratory disease and 
13 had had injections a day to ten years previously. The interval after 
the primary injection varied from twelve days to ten years, viz.: twelve 
days in 1 case, fourteen days in 2, seventeen days in 1, twenty-one days 
in 1, twenty-five days in 1, twenty-eight days in 1, thirty days in 1, 
forty-two days in 1, sixty-five days in 1, one year in 2 and ten years in 1. 
The day on which the injection was given would of necessity be a day 
higher than the, interval. However, this may or may not have been a 
fractional part of the next day, as the actual time could not be determined 
because the exact hour was not noted. The interval in Mendeloff’s * 
case was not given, and from his incomplete history one can only guess 
that it could have been several hours, a day or longer. The amount of 
serum injected ranged from 0.05 cc. (1 drop) to about 50 cc. Five 
patients were given the injection intravenously ; 3, intramuscularly; 14, 
subcutaneously, and the rest, intramuscularly or subcutaneously or both, 
as the route was not specified; 1 was given an injection intrathecally. 
In 2 cases death followed intradermal tests with about 0.1 cc. and 
0.05 cc. of horse serum. There were 24 necropsies, 3 of which 
showed nothing; 6, only an enlarged thymus; 1, subacute nephritis; 1, 
a dilated left ventricle, congested kidneys and a slightly enlarged and 
pulpy spleen ; 7, the guinea pig type of anaphylactic death ; 3, the canine 
type; 1, the rabbit type; 1, a combination of the guinea pig and rabbit 
types, and 1, a combination of the guinea pig and canine types. In 
reporting a fatality due to serum, one must bear these various types of 
anaphylactic death in mind and closely observe some relative symptom 
or symptoms and signs which necessarily follow soon after the adminis- 
tration of serum. This is most important, for coincident sudden death 
may occur not only depending on the gravity of the given illness but 
occasionally owing to unforeseen conditions, as in the following unusual 
case : 


R. K., a youth 18 years of age, owing to a shortage of bed capacity was trans- 
ferred froni Richmond Borough Hospital (Staten Island, N. Y.) to Willard Parker 
Hospital on the fifth day of illness with the diagnosis of mild scarlet fever. He 
had a temperature of 101.8 F., which became normal in thirty-six hours and 
remained normal. The pulse rate ranged from 70 to 84 from the sixth to the 
tenth day. The patient’s legs were in plaster casts, since he had come down with 
preparalytic poliomyelitis forty-eight days oefore and had been admitted to the 


26. Dobroliuboff, A. I.: Case of Anaphylaxis After Preventive Inoculation 
Against Scarlet Fever, Terminating in Death, Klin. med. (no. 1) 8:36, 1930. 

27. Mendeloff, M. I.: A Case of Fatal Anaphylaxis Following the Intravenous 
Injection of Antimeningococcic Serum, J. A. M. A. 82:1862 (June 7) 1924. 
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first-named institution. There paralysis of both legs developed, although he received 
convalescent poliomyelitis serum. 

He was the only child, and there was no history of any previous illness. 
The urine showed 73 white blood cells per high power field, and the throat 
culture revealed hemolytic and green-producing streptococci. As he had had no 
bowel movement since admission, a soapsuds enema was administered on the 
seventh day. Then he had no other movement until the tenth day, when spontaneous 
movement occurred. He ate and slept well and had no specific complaints except 
“I don’t like it here,” although everything was done to make him as comfortable 
as possible. Repeated questioning elicited the same reply. He never smiled and 
was disagreeable to every one, including his fellow patients. While I was making 
my daily rounds on the tenth day of his illness, the entire staff and I were 
pleasantly astonished when after being asked “What have you to say today?” he 
smiled broadly and said, “I feel fine today.” No one could account for this sudden 
change. About two hours later, I received a hurry call from the nurse in charge 
stating that the patient looked bad. On arriving at his bedside, I found that he 
was dead. The nurse said he had eaten all his lunch about a half-hour before. 
Inquiry from his fellow patients disclosed that he had uttered no sound. The man 
in the bed on the left added that he had seen this patient reading the comic strip 
and that when in the next minute or two he looked in his direction he noticed 
that he had lain back on the pillow with his eyes and mouth open. This had made 
him remark to the nurse passing by, “Don’t he sleep funny?” 

Necropsy (Dr. Lawrence W. Smith).—The heart showed only slight congestion 
of the myocardium. The ventricles were empty. ‘The right pleural cavity had 
100 cc. of cloudy reddish fluid with adhesive bands extending from the visceral 
pleura to the posterior thoracic wall. The pleura was markedly congested, and 
in the lower posterior portion it was thickened for an area about 5 cm. in diameter. 
The left pleura was normal. The right lower lobe had a hemorrhagic infarct about 
4 cm. in diameter. The thymus was enlarged, weighing 27 Gm. The liver was 
mottled, showing evidence of fatty degeneration and reparative fibrosis. The spleen 
showed a marked amount of lymphoid hyperplasia and congestion. The kidneys 
were slightly congested. The stomach had moderate hemorrhage beneath the 
mucosa. ‘The mesenteric lymph nodes were moderately congested and slightly 
enlarged. The brain was normal except for slight congestion of the vessels of 
the pons. The spinal cord showed slight congestion of the peripheral vessels. The 
cord was soft and edematous, as revealed by the mushrooming over the cut edge, 
such as is seen in cases of acute poliomyelitis. There was no congestion of the gray 
matter. 


One can readily imagine how death could have been attributed to 
anything either injected or used in scratch or patch tests. However, the 
fact that the patient showed no apparent symptom or sign would rule 
out anaphylactic death, for some symptoms and signs were present in 
every case previously reported as well as in every case in this series, 
even if death took place in a minute. 

The mechanism in instantaneous physiologic death according to 
Weiss *8 is usually a fatal syncope due either to asystole or to ventricular 
fibrillation. Taking electrocardiograms at death of 25 patients, Hanson, 


28. Weiss, S.: Instantaneous ‘Physiological’ Death, New England J. Med. 223: 
793 (Nov. 14) 1940. 
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Purks and Anderson * found ventricular fibrillation in 10, while Sigler, 
Stein and Nash *° saw it in 7 of their 20 patients. However, the most 
dramatic authenticated case of ventricular fibrillation causing death is 
the one of coronary heart disease observed by Thompson.** Unfortu- 
nately, neither he nor the others previously cited noted whether the 
ventricles were full or empty. In 70 cases of sudden death, the majority 
of patients were observed by Lisa and Hart ** to have an infection of 
the respiratory tract associated with toxic myocarditis showing acute 
miliary infarction of the myocardium. This patient had acute infection 
of the upper part of the respiratory tract, but there were no cardiac 
findings grossly or microscopically. He probably died from ventricular 
fibrillation as the heart stopped in systole. But, whether the lung infarct 
or the hemolytic and green-producing streptococci and possibly some 
remaining poliomyelitis virus acting singly or together on, apparently, 
a hyperirritable myocardium were responsible for this stimulus or 
whether some other agent or agents were to blame can remain only a 
conjecture. 

Listed hereinafter are the histories of 4 of the 5 fatal cases occurring 
in this series. The fifth is not included because it has already been 
reported by Bullowa and Jacobi.** 

M. H., a girl of 2 years, was admitted to the hospital on the third day of 
illness with a history of sore throat and rash breaking out the third day. She 
complained also of pain on the left side of the neck and in the left ear. 

Past History—She had always been well. There was no history of allergy. 

Familial History—She was the only child. Her parents were well. There was 
no familial history of allergy. 

Physical History—Examination showed an acutely ill girl of 2 years. The 
tongue was furred. The tonsils appeared slightly enlarged and were not adherent 
to pillars or cryptic; yellowish exudate was present on the right. The left anterior 
cervical glands were tender, hard and about the size of almonds. The patient had 
a temperature of 103 F., a respiration rate of 26 and a pulse rate of 110. Her 
body was covered with a blooming scarlatinal rash. After reacting negatively to 
intracutaneous and conjunctival tests with diluted horse serum (1: 100), the patient 
was given 5,000 units of scarlet fever serum intramuscularly. There was no 
definite response to serum therapy. Reactions to Dick, Schultz-Charlton ‘and 
Schick tests were all negative. 


29. Hanson, J. F.; Purks, W. K., and Anderson, R. G.: Electrocardiographic 
Studies of Dying Human Heart with Observations on Intracardiac Injection of 
Epinephrine: Report of Twenty-Five Cases, Arch, Int. Med. 51:965 (June) 1933. 

30. Sigler, L. H.; Stein, I., and Nash, P. I.: Electrocardiographic Changes 
Occurring at Death, Am. J. M. Sc. 194:356 (Sept.) 1937. 

31. Thompson, I.: Ventricular Fibrillation Causing Sudden Death, J. A. M. A. 
116:2583 (June 7) 1941. 

32. Lisa, J. R., and Hart, J. F.: Anatomic Observations on Seventy Hospital 
Patients After Sudden Death, Arch. Int. Med. 64:43 (July) 1939. 

33. Bullowa, J. G. M., and Jacobi, M.: Fatal Human Anaphylactic Shock: 
Report of a Case with Autopsy Observations and Review of Literature, Arch. Int. 


Med. 46:306 (Aug.) 1930. 
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The patient was making an uneventful recovery until the eighth day, when otitis 
media developed on the left side. Mild urticaria developed on the ninth day. On 
the eleventh day acute tonsillitis with grayish white exudate on the right tonsil 
developed. Repeated Schick tests gave negative results, and culture of material 
from the throat showed no diphtheria organisms, but hemolytic streptococci were 
predominating. On the same day the anterior cervical glands enlarged to the size 
of a hen’s egg on the left and the size of an almond on the right. 

On the fifteenth day, the urine showed a faint trace of albumin. 

On the sixteenth day, suppurative arthritis of the left ankle and the left knee 
developed. Blood culture yielded hemolytic streptococci. The patient was given a 
transfusion of 230 cc. of whole blood. 

On the seventeenth day, she had suppurative arthritis of the left hand. There 
was a trace of albumin in the urine with 25 white blood cells and 11 red blood 
cells and an occasional granular cast per high power field. 

On the eighteenth day, the patient was given another transfusion of 140 cc. 

On the twentieth day, the patient was having sweats. Her color changed 
off and on; sometimes it was extremely cyanotic. The cervical glands began to 
fluctuate. Since the eighth day the temperature had varied from 102 to 106 F., 
but the patient was rational and alert. She was given a transfusion of 250 cc. of 
whole blood preceded by an exsanguination of 50 cc. After a negative reaction to 
a conjunctival test with diluted horse serum (1: 100), although the intracutaneous 
test showed a small patch of erythema, 1 by 2 cm., which appeared in about five 
minutes and disappeared in ten, the patient was given 1 cc. of scarlet fever serum 
(same preparation as before) intravenously and very slowly, i. e. exactly in seven 
minutes. She then became slightly restless, cyanotic and dyspneic and gasped for 
air; the respiration became irregular and the patient moribund. Epinephrine (5 
minims [0.3 cc.] of a 1: 1,000 solution of epinephrine hydrochloride) had no effect. 
She was given amyl nitrite; the respiration became better almost immediately, but 
soon it became worse. Epinephrine was given intracardially, and oxygen was given 
continuously with artificial respiration; the patient appeared slightly better, but in 
fifteen minutes, she was worse. She was given atropine sulfate (1/300 grain [0.2 
mg.]). Although the heart beat was not perceptible, she was placed in the Drinker 
respirator, but to no avail; she died inside of two hours after the administration of 
serum, never regaining consciousness or uttering a sound. 

Autopsy.—Autopsy showed moderate distention of the entire gastrointestinal 
tract. The mesenteric lymph nodes, especially at the ileocecal valve, showed 
acute toxic lymphadenitis; some were enlarged as much as 2 cm. They were 
deeply injected. The entire splanchnic area was tremendously congested. There 
was moderate distention of the right side of the heart with the musculature flabby 
to palpation and pale. The lungs showed pallor and emphysema, with a patch of 
atelectasis in about half of the lower lobe of the right lung ard considerable edema 
of the overlying pleura. There was no consolidation. The epiglottis was slightly 
edematous. The aryepiglottic folds were extremely edematous, meeting in the mid- 
line with considerable edema of the vocal cords, both the true and the false. The 
mucosa of the larynx and the trachea was pale and somewhat thickened with 
some increase of the secretion of mucus. There was great enlargement of the peri- 
bronchial and peritracheal lymph nodes. None of these were broken down, but 
they showed acute toxic and hemorrhagic changes. The lymph nodes in the neck 
were suppurating. The thymus was moderately edematous. There was congestion 
of the sinusoids of the liver. The gallbladder was distended. The spleen weighed 
155 Gm. and showed an extreme degree of toxic splenomegaly, with the substance 
appearing necrotic and representing advanced toxic degeneration. 
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Adrenal Glands: The right gland weighed 5 Gm. and the left 4 Gm. The 
cortices were thin and pale yellow and on section showed intramedullary hemor- 
rhages. 

Kidneys: The right kidney weighed 60 Gm. and the left 65 Gm. The capsules 
were tense. They were extremely congested and considerably cyanotic. There 
were some areas of hemorrhage into the interstitial tissues. 

Joints: There was purulent arthritis of the left clavicular-manubrial joint, 
the left first metacarpophalangeal, the left femorotibial and the left tibioastragalus 
and of the astragalocalcaneus joints. All these joints contained yellowish green 
thin pus with pronounced involvement of the capsule and slight roughening of 
the cartilaginous surfaces. 


The explosive train of symptoms—dyspnea, cyanosis and apnea— 
resembles the guinea pig type of anaphylaxis.** However, at autopsy a 
combination of all three types of anaphylaxis is seen, namely, the guinea 
pig type, the rabbit type ** and the canine type.*® 


F. de P., a boy of 2 years, was admitted to the hospital on the fifteenth day of 
illness with a history of coughing for two weeks; on the last two days the voice 
had been croupy, hoarse and whispering. He had been given diphtheria antitoxin 
(15,000 units) intramuscularly by a local physician fifteen days before admission. 
There was no history of allergy in the patient or in the family. 

On admission, the patient was acutely ill. Completely aphonic, he had respira- 
tory difficulty with moderate costosternal and epigastric retractions. The breath 
sounds were suppressed.. There was some nasal discharge of mucus. The tongue 
was dry. The tonsils were of medium size; a mucopurulent exudate prevented good 
visualization of the pharynx, but the tonsils had no exudate. The heart beat was 
rapid with low intensity. Laryngoscopy showed moderate congestion and edema 
of the aryepiglottic folds with a membrane on the cords. Several pieces were 
removed, and this gave moderate relief. After the patient had reacted negatively 
to conjunctival and intracutaneous tests with diluted horse serum (1:100), 15,000 
units of diphtheria antitoxin was given intravenously. Before the injection was 
completed the patient began to cough. A moment later he became cyanosed, 
unconscious, frothing slightly at the mouth and apneic. He died in less than a 


34. Auer, J., and Lewis, P. A.: The Physiology of the Immediate Reaction of 
Anaphylaxis in the Guinea Pig, J. Exper. Med. 12:151 (March 14) 1910; Acute 
Anaphylactic Death in Guinea Pigs: Its Cause and Possible Prevention, J. A. M. 
A. 53:458 (Aug. 7) 1909. Rosenau, M. J., and Anderson, J. F.: Studies upon 
Hypersusceptibility and Immunity, Bulletin 36, United States Treasury Department, 
Public Health Service, April 1907. Anderson, J. F., and Rosenau, M. J.: Ana- 
phylaxis, Arch. Int. Med. 3:519 (June) 1909. 

35. Arthus, M.: Injections répétées de sérum de cheval chez le lapin, Compt. 
rend. Soc. de biol. 55:817, 1903. Arthus, M., and Breton, M.: Lésions cutanées 
produits par les injections de sérum de cheval chez le lapin anaphylactisé par et 
pour ce sérum, ibid. 55:1478, 1903, Arthus, M.: La séro-anaphylaxie du lapin, 
Arch. internat. de physiol. 7:471 (April 20) 1909. Also includes original articles 
published in 1903. Scott, W. M.: Anaphylaxis in the Rabbit: The Mechanism of 
the Symptoms, J. Path. & Bact. 15:31, 1910. 

36. Richet, C. R,: Anaphylaxis, authorized translation by J. M. Bligh, London, 
Constable & Co., 1913. Manwaring, W. H.; Hosepian, V. M.; Enright, J. R., and 
Porter, D. F.: Hepatic Reactions in Anaphylaxis, J. Immunol. 10:567 (May) 
1925. Manwaring, W. H.: Basic Concepts of Immunity, ibid. 12:177 (Sept.) 


1926. 
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minute. Epinephrine and caffeine were administered with artificial respiration. No 
autopsy was performed. 


The explosive train of symptoms—cough, cyanosis, froth at the 
mouth and apnea—resembles the guinea pig type of death, as reported 
by Gillette ** and Boughton ** and illustrated in Lamson’s personally 
described case. This is the type of death often referred to as being due 
to status lymphaticus; this contention was ably refuted by Marine,*® 
Garland *° and Waldbott ** and particularly by Selye.*? 


M. B., a girl of 32 months, was admitted to the hospital on the second day 
of illness, with a history of fever, headache, nausea, vomiting, sore throat and 
lassitude. Her brother had been admitted to the Willard Parker Hospital two 
weeks before with diphtheria; at that time the patient had received a prophylactic 
dose of 5,000 units of diphtheria antitoxin intramuscularly. The next day she 
had generalized urticaria, which was controlled with epinephrine. There was no 
history of allergy. The patient did not appear acutely ill, although she had a 
temperature of 103.2 F., a pulse rate of 152 and a respiratory rate of 32. There 
were small patches of membrane on both tonsils and smaller patches on the pharynx. 
Diphtheria antitoxin (10,000 units) was administered intramuscularly after the 
patient had given a negative reaction to a conjunctival test with diluted horse 
serum (1: 100); the reaction to an intracutaneous test was positive. (There was 
no history of allergy in the family.) 

An hour after the injection the patient was markedly cyanotic and stuporous 
and covered with an urticarial rash. She was given epinephrine and digifoline. 

One and a half hours later she was slightly better but restless. At four 
hours the temperature was 103 F., the pulse rate 138 and the respiratory rate 30. 
At six and a half hours she was restless, had a poor pulse and was dyspneic. Epi- 
nephrine had no effect. At eight hours the temperature was 102 F., the respiratory 
rate 30 and the pulse not palpable. At nine and a half hours the patient died. 
Autopsy was not performed. 


The association of dyspnea, cyanosis, restlessness, stupor and an 
interval of nine and a half hours between the infection and death may 
resemble the slow type of anaphylactic death in the guinea pig as well 
as that seen in the rabbit or the dog, as in the case reported by Gurd 
and Emrys-Roberts.** 


37. Gillette, H. F.: Untoward Results from Diphtheria Antitoxin with Special 
Reference to Its Relation to Asthma, New York State J. Med. 9:373, 1909. 

38. Boughton, T. H.: Anaphylactic Death in Asthmatics, J. A. M. A. 73: 
1912 (Dec. 27) 1919. 

39. Marine, D.: Status Lymphaticus, Arch. Path. 5:661 (April) 1928. 

40. Garland, J.: Some Side Lights on the Thymus Vogue, New England J. 
Med. 200:59 (Jan. 10) 1929. 

41. Waldbott, G. L.: The Allergic Theory of So-Called Thymic Death, J. A. 
M. A. 105:657 (Aug. 31) 1935. 

42. Selye, H.: The Alarm Reaction, Canad. M. A. J. 34:706 (June) 1936; 
Syndrome Produced by Diverse Mucous Agents, Nature, London 138:32 (July 4) 
1936. 

43. Gurd, F. B., and Emrys-Roberts, E.: Fatal Anaphylaxis Following Prophy- 
lactic Administration of Antitetanic Serum, Lancet 1:763 (April 3) 1920. 
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R. G., a girl of 31 months, was admitted to the hospital on the fourth day of 
illness with a diagnosis of mild scarlet fever. She had a temperature of 101.2 F. 
There was no history of allergy. 

On the fifth day, the temperature was 102.8 F. The Dick test elicited a 
positive reaction, but the Schultz-Charlton test, a negative reaction. She was 
given scarlet fever serum (5,000 units) into the left buttock after the reaction to 
a conjunctival test with diluted horse serum (1: 100) had proved negative, although 
the reaction to the intracutaneous test was slightly positive. There was no imme- 
diate reaction to the serum. 

On the sixth day, the temperature was 103.6 F. Conjunctival and intracutaneous 
tests with horse serum gave negative results. Scarlet fever serum (5,000 units) 
was injected into the right buttock. 

On the seventh day, the temperature was 104 F. 

On the eighth day, bilateral otitis media developed. 

On the ninth day, a severe urticarial rash developed. The patient was drowsy. 
The temperature was 105 F. 

On the tenth day, there occurred swelling of the buttocks, which were shiny 
and of dusky hue. 

On the eleventh day, there was a petechial eruption over the extremities. The 
buttocks were still swollen and of dusky hue. A blood culture was negative. 
The patient was rational. 

On the twelfth day, there was recurrence of urticaria. There was arthritis in 
the right knee. The temperature was 103 F. There were no signs referable to the 
mastoids, and the color of the buttocks was improving. 

A blood culture was negative. The patient was rational. 

At 12 noon, the temperature was 104 F., the pulse rate 160 and the respiratory 
rate 32. Consultation was held with Dr. W. H. Park, who advised administration of 
serum. 

At 2:30 p. m., after the patient had given a negative reaction to a conjunctival 
test with horse serum (the skin test was not done), scarlet fever serum (10,000 
units) was injected into both buttocks. About an hour later, the patient had a 
severe chill; epinephrine gave some relief, followed in a few minutes by a general- 
ized convulsion. The patient was comatose. Her color was poor, and the temp- 
erature was 106 F. The convulsion disappeared after injection of morphine sulfate 
and 15 cc. of a 25 per cent solution of magnesium sulfate intramuscularly. Some 
minutes later there was an escape of brownish fluid through the nose and the mouth. 

At 3:30 p. m., the pulse rate was 140, the temperature 103.6 F. and the 
respiratory rate 40. 

At 7 p. m., the patient was slightly better but still stuporous. The pulse 
was questionable. The respiratory rate was 50. The patient was cyanotic off and 
on; administration of oxygen gave slight relief. 

From 8:30 to 10:30 p. m., three convulsions occurred; each lasted about ten 
minutes. 

On the thirteenth day, at 12:15 a. m., the patient was moribund but the heart 
beat was regular. There was marked cyanosis and the patient was dyspneic. The 
temperature was 104 F., the respiratory rate 50 and the pulse rate not obtainable. 

At 5:20 a. m., about fifteen hours after the injection of serum, the patient 
died. Autopsy was not performed. 


This patient had a combination of thermal reaction with anaphylaxis. 
The symptoms—convulsions, coma, dyspnea, cyanosis, restlessness and 
death after fifteen hours—-resemble the rabbit type of anaphylaxis, as 
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reported by Gurd and associates, or the canine type, as reported by 
Dean.** However, one observes how difficult, if not impossible, it is to 
be definite as to the manifestations which may be present after any train 
of symptoms, for, as can be seen, necropsy usually revealed a combination 
of two or three types. 


FACTORS INFLUENCING THE INCIDENCE OF SERUM SICKNESS AND 
ANAPHYLAXIS 

Kind of Serum.—Table 2 shows that the incidence of serum sickness 

depended on the kind of serum used, even if the preparation and the 

method of concentration were identical. The lowest incidence was 


TABLE 2.—Incidence of Serum Sickness and of Anaphylaxis 








Patients with 
Patients Serum Sickness 
with a Withouta Thermal Anaphy- 
Rash * Rash Reaction Death 
eT 


) ate, Tl aie Tl ane | 
Serum Patients No. % No. % No. % No. No. % 


Diphtheria 3,436 444 12.9 20 0.5 
4,541 phen oe oan 
Scarlet fever 1,328 7.2 37 2.7 
1,382 S ‘eee pats 85 6.00 
MeningococeuS........-....+e++s 74 77.0 
87 ne pee 
Tetanus : 


Poliomyelitis 43 


51 


4 0.08 


Diphtheria and searlet feyer..... 


Scarlet fever and meningococcus 1 


5 


* Only patients hospitalized ten days or more were considered. 





after the use of diphtheria antitoxin. The next lowest (which was four 
times as great) was after the use of scarlet fever serum. After the use 
of poliomyelitis serum it was still higher. After the administration of 
meningococcus serum the incidence was highest, being six times greater 
than with diphtheria toxin. In this respect, it may be interesting to note 
the findings of other observers; these are presented in tables 3, 4 and 5. 

These tables show that the greatest discrepancy in the incidence of 
serum sickness was after the use of diphtheria antitoxin, when the 
incidence varied from 0 to 76 per cent. To a certain extent this may 
be accounted for by the failure of the early writers to insist on a minimum 
lapse of time before a patient was considered free from serum sickness. 
In addition to this factor, there are many others, which will be taken up 
forthwith. 


44. Dean, H. R.: The Histology of a Case of Anaphylactic Shock Occurring in 
Man, J. Path. & Bact. 25:305 (July) 1922. 
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Age and Sex.—From the graphs it appears that there is a greater 
incidence of serum sickness in the period of puberty, both in the group 
given scarlet fever serum and in the group given diphtheria antitoxin. 


TABLE 3.—Incidence of Serum Sickness Following Administration of 
Diphtheria Antitoxin 








Author Year Oases Rash, per Cent 


Hager: Centralbl. f. inn. Med. 15: 1121, 1894 1894 

Biggs ®7 

Daut, M.: Jahrb. f. Kinderh. 44: 289, 1897 

Berg ®° 

Rolleston 53 

Goodall ® 

Weaver 55 

Sturtevant, M.: Arch. Int. Med. 17:176 (Jan.) 1916 

Davidson 78 

Kraus. R.; Bonorino Cuenca, and Sordelli, 
Miinchen. med. Wehnschr. 68 : 1244, 1921 

Coca Deibert and Menger 5° 

Ronaldson 52 

Binenstein, E.: Ztschr. f. Kinderh. 403175, 1925 

Gierthmuhlen 48 

Seltmann ¢® 

Catteruccia §+ 

Hunt 45 

Hutchinson °° 

Arlt 305 

Top and Watson °° 

Top and Watson °° 





TaBLe 4.—Incidence of Serum Sickness Following the Administration 
of Scarlet Fever Serum 








Cases Rash, per Cent 
Weaver 55 1,000 
Axenow 87 d : 1,032 
Toomey and Dolch *.. 283 


929 
Seltmann *¢® 
Catteruccia §4 
Hunt 45 
Wilson, J. R., and others: New York State J. Med. 
915, 1984 


Toomey and Kimball *°... 
Toomey and Kimball ®°3. 
Top and Watson 2% 


SBSer3 BEBwe FEm 
oeooonsco ooom oon 





TaBLe 5.—Incidence of Serum Sickness Following the Administration 
of Meningococcus Serum 








Author Year Cases Rash, per Cent 
1917 48 76 


Rolles 1919 121 67 
Hunt 1932 56 81 





The explanation is probably that these groups contained the smallest 
number of patients, although Hunt’s ** table also shows a slightly higher 


45. Hunt, L. W.: Recent Observations in Serum Disease, J. A. M. A. 99: 
909 (Sept. 10) 1932. 
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incidence in this age group; however, this fact received no comment 
from its author, and Marfan and Oppert,*® and Fox ** claimed that the 
incidence increased with age. Sex did not have an influence, but 
Gierthmuhlen ** expressed the belief that the incidence is less in girls. 
He also stated that rashes occur least (7 per cent) in April and most 
(14 per cent) in August. This was not borne out in this series, in which 
the largest number of rashes occurred in April, because the hospital 
census was usually highest at that time, and inversely, usually the 
smallest number occurred in August, owing to the exceedingly low 
census. However, the total incidence of rashes was the same. Selt- 
mann,*® who was the only other one to study this problem, found no 
seasonal influence. 

In the 41 cases of anaphylaxis, 8 patients were adults, 6 men and 
2 women: 19 were 5 years of age or under; 32 were 10 years or under, 
and 1 was 11 years. The oldest was 30 years of age and the youngest 
22 months. In the children’s age group in which anaphylaxis occurred, 
the incidence of anaphylaxis was about 1 per cent with no apparent 
difference in sex incidence. However, in the adult group the ratio in 
men was 1:62, or almost 2 per cent, while that in women was 1: 208, 
or less than 1 per cent. In this group there were 20 patients who 
received diphtheria antitoxin and were followed for ten days or more. 
These had an incidence of serum sickness of 20 per cent. There were 
also 13 patients who received scarlet fever serum and were followed 
for the same time. These had an incidence of serum sickness of 52 per 
cent. 

Race.—With regard to the race factor, it appears that the Negro race 
is slightly less susceptible than the white. This is more evident after 
the administration of diphtheria antitoxin. Racial difference was 
reported by Coca,®® who found the incidence of serum sickness twice 
as high among 52 white patients as among 26 North American Indians 
who received normal horse serum intravenously. But this comparison 
was not fully warranted, as the white patients were hospitalized and 
closely followed while being treated with pneumococcus serum and the 
Indians were ambulatory. 


46. Marfan, A. B., and Oppert, E.: La fréquence des accidents sérotoxiques 
augmenté avec l’age, Bull. Soc. de pédiat. de Paris 11:183 (April 20) 1909. 

47. Fox, M. J.: Relation of Human and Animal Serum Disease, J. Infect. Dis. 
61:341 (Nov.-Dec.) 1937. 

48. Gierthmuhlen, F.: Ueber die Haufigkeit des Diphtherieserumexanthems, 
Ztschr. f. Kinderh. 42:194 (Sept,) 1926. 

49. Seltmann, L.: Ist die Haufigkeit der Serumexantheme von der Jahreszeit 
abhangig? Jahrb. f. Kinderh. 129:204 (Oct.) 1930. 

50. Coca, A. F.; Deibert, O., and Menger, E. F.: Studies in Specific Hyper- 
sensitiveness: VII. On the Relative Susceptibility of the American Indian Race 
to Allergies and the Serum Disease, J. Immunol. 7:201, 1922. 
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Amount of Serum Injected.—All the investigators in the past except 
Ker,®*! Ronaldson ** and Rolleston ** have stated that the incidence of 
serum sickness depends almost entirely on the amount of serum injected. 
The results contained in tables 9 and 10 seem to verify this for the most 


TABLE 6.—Sex and Age Factors in Serum Sickness Following Administration 
of Diphtheria Antitoxin 








Patients with Rash 
dh. 





= Sime 
Patients Number Percentage 
A A——$—$—an,  cmmeapemmmnatia marcia mcm | 


F F F 





19 
29 
25 
24 
37 
23 








TABLE 7.—Sex and Age Factors in Serum Sickness Following Administration 
of Scarlet Fever Serum 








Patients with Rash 
= 





Patients sas Number Percentage a 





bos | ¢c Nae mm 


M F M F M F 


15 10 6 47.6 40.0 
20 16 5 35.5 25.0 
47 31 27 61.6 57.4 
31 7 14 48.2 45.1 
90 35 45 43.7 50.0 
59 41 28 50.0 47.4 
29 43.2 46.4 

23 62.1 48.2 

16 11 69.5 57.8 

14 6 77.7 66.6 

6 8 46.1 34.7 

6 26 25.2 50.0 

55 82 40.1 46.0 


47.1 48.9 


309 


part but not wholly. For example, one sees that the rate was only half 
as much when the smallest quantity was used, i. e. from 1 to 2 cc., but 


51. Ker, C. B.: A Note on Serum Sickness in Cerebrospinal Meningitis, 
Lancet 2:822, 1917. 

52. Ronaldson, G. W.: Serum Phenomena and Their Relationship to the 
Prognosis of Diphtheria, Brit. J. Child. Dis. 20:129, 1923. 

53. Rolleston, J. D.: Some Aspects of the Serum Treatment of Diphtheria, 
Practitioner 74:660 (May) 1905. 
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that, paradoxically, it was about the same when the largest quantity was 
used, i. e. over 30 cc.; this does not conform to the law so wittingly 
devised by Gerlough ** governing the incidence of serum sickness. It 
may be accounted for, at least in part, by the observations of Rolleston, 





roe ee 08 oe os O8 OF oe oe oe os «i 


Anaphylaxis 
a —- me 


oa oN 
Patients No. 10. % ° % 
1,743 212 2. 0.56 0.04 
2,291 


Female......... 1,693 232 3.7 0.44 P 0.08 
2,250 








Chart 1—Age and sex factors in the incidence of serum sickness following 
inoculation with diphtheria antitoxin. 





Age 
4 


: 
i 
: 
: 
40: 
: 
: 
3 
: 
: 


8 


8 


: 
170 141 108 95 42 215 





Anaphylaxis 
 cmemee tomo Ul sane 
Patients No. % No. % 
656 309 47.1 6 
689 
Female......... 672 319 48.9 9 
69:8 








Chart 2—Age and sex factors in the incidence of serum sickness following 
inoculation with scarlet fever serum. 


54. Gerlough, T. D.: The Relation of Incidence of Serum Disease to the Square 
Root of Amount of Antiserum Injected, J. Infect. Dis. 56:317 (May-June) 1935. 
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Ronaldson and Ker, who noted that serum sickness was less likely to 
occur in the most critically ill patients, who naturally were given the 
most antitoxin. This seems to apply in the group given diphtheria 


TABLE 8.—Incidence of Serum Sickness and of Anaphylaxis in Negroes 








Patients with 
Patients Serum Sickness 
with a Without a Thermal Anaphy- 
Rash Rash Reaction laxis Death 


eerie, penne lineman |: pen veretin, gute 
Patients No. % No. % No. % No. &% No. % 
Diphtheria 0.4 
ae ma ae vie 1 0.3 
Scarlet fever 
Meningococcus 
Diphtheria and searlet fever 





TABLE 9.—Quantity Factor in Serum Sickness Following Administration 
of Diphtheria Antitoxin 








Serum Sickness 

Withouta Thermal Anaphy- 
Rash Rash Reaction laxis Death 
aoe on oN OO ees 
Quantity, Ce. ‘ Jases No. % No. % No. &% No. B® Now G 
70 7.25 7 0.72 
vas dove ve pees 1 0.06 4 0.29 
55 15.10 3 0.82 
Sh SON oii 4 0.75 
15.60 4 0.30 
pikes ke inna 0.57 
15.90 0.70 
a Se 0.58 
9.20 





Taste 10.—Quantity Factor in Serum Sickness Following Administration 
of Scarlet Fever Serum 








Serum Sickness 
Without a Thermal 
Rash Rash Reaction 


pee, TE anemia oes Tl game 

Quantity, Ce. » Ro. %& No: S No. % 
| Ma ee 
265 44.6 


282 48.3 


77 ~=55.0 





antitoxin but not in the group given scarlet fever serum, in which the 
highest incidence was found among those receiving the most serum. 
Among 104 patients with severe diphtheria who received over 200 cc. of 
antitoxin subcutaneously, Ronaldson noted 14 per cent fewer serum 
rashes than among 307 patients with mild diphtheria who received only 
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a fraction as much. Weaver °° found serum sickness among 10 per cent 
of the patients who received 1 to 9 cc. of diphtheria antitoxin, but among 
67 per cent of 40 patients who received over 100 cc. On the other hand, 
Mackenzie ** reported a patient receiving 500 cc. of antipneumococcus 
serum in whom serum sickness did not develop. Thus, although quantity 
is seen to be an important factor in deciding the incidence of serum 
sickness, it is not the exclusive one. 

Route of Administration.—In this series in both the group given 
diphtheria antitoxin and the group given scarlet fever serum, the intra- 
venous method was associated with a distinctly lower rate of incidence 
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Chart 3.—Quantity factor in the incidence of serum sickness following inoculation 


with diphtheria antitoxin. 
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Chart 4.—Quantity factor in the incidence of serum sickness following inocu- 
lation with scarlet fever serum. 


for serum sickness. This difference was seen also to some extent in the 
group which received the serum both ways. In some degree this may 
have been due to the fact that the patients were the most seriously 
affected ; such patients, as previously stated, are less likely to suffer from 
serum sickness. The influence of the intravenous method of adminis- 
tration is much more noticeable when one looks at table 16, in which 
comparison of serums obtained from different horses is made. For 
example, after the intravenous administration of serum obtained from 
horse VS in a series of 29 cases there was only half the incidence rate 
of serum sickness as after intramuscular administration in a series of 28 


55. Weaver, G. H.: Serum Disease, Arch. Int. Med. 3:485 (June) 1909. 


56. Mackenzie, G. M., and Leake, W. H.: Relation of Antibody and Antigen 
to Serum Disease Susceptibility, J. Exper. Med. 33:601 (May) 1921. 
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cases. On the other hand, Ker and Rolleston found no variation 
dependent on the route used in the rate of occurrence of serum sickness, 
while Gierthmuhlen and Weaver found a higher incidence after the use 
of the intravenous route; however, they gave no figures. Among 404 
patients with scarlet fever treated intravenously, Banks ** found only 
2.8 per cent of serum rashes, an incredibly low figure. This, however, 
would have been slightly increased if some of his patients (he does noi 
state how many) had been followed longer than nine days. Coca stated 


TABLE 11.—Route Factor in Serum Sickness Following Administration 
of Diphtheria Antitoxin 








Serum Sickness 
Without a Thermal Anaphy- 
Rash Rash Reaction laxis Death 
’ tegen Tl smmertieeeee TH anememieenee T eounentie 
Route : . No. % No. % No. % 


Intramuscular 
2 005 13 0.37 1 0.08 


Intravenous 
2 1.00 4 1.90 2 0.90 


Intravenous and intramuscular.. 
6 0.66 





TABLE 12.—Route Factor in Serum Sickness Following Administration 
of Scarlet Fever Serum 








Serum Sickness * 
Withouta Thermal Anaphy- 
Rash Rash Reaction laxis Death 
apa Ee aapeatenssae TY apt, TE ongueternie WE sagan, ' 
Route No. % No. % No. % No. & No. G 
Intramuscular 557 48.3 31 2.69 
ea! bea e esee 13 #109 10 0.88 1 0.68 


Intravenous 45 37.8 8 2.52 
47 39.10 5 3.84 1 0.76 


Intravenous and intramuscular.. 2% 46 3 = 5.85 


25 39.00 
Intravenous, intramuscular and 
intraspinal 





that serum sickness occurred in 90 per cent of 462 intravenously treated 
patients receiving over 30 cc. of pneumococcus serum. However, while 
among the patients given intravenous injections there was a smaller 
incidence of serum sickness, there was a much higher incidence rate of 
thermal and anaphylactic reactions, as well as a much higher mortality. 
The incidence of thermal reactions after the administration of diphtheria 
antitoxin was almost nil, being only 0.05 per cent when it was given 
intramuscularly and 1 per cent when it was given intravenously. How- 
ever, the anaphylaxis rate was five times, and the mortality rate thirty 
times, greater after use of the intravenous route. On the other hand, 
the incidence of thérmal reactions following the administration of scarlet 


57. Banks, H. S.: Further Experiences with Intravenous Antitoxin in Treat- 
ment of Scarlet Fever, J. Hyg. 33:282 (April) 1933. 
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fever serum ran rather high, ranging from 0 to 84 per cent, depending 
apparently on the horse producing the serum (table 16). However, the 
thermal reaction rate was halved if the dose of antitoxin was given in 
three graduated doses an hour apart, instead of one, as shown in table 13. 

On the whole, the thermal reaction was thirty-nine times, the 
anaphylaxis five times and the mortality rate nine times more frequent 
after use of the intravenous route than after intramuscular adminis- 
tration. In this connection, Banks saw the thermal reaction occur 
extremely often in 1,204 intravenously treated patients with scarlet fever. 
His rates varied from 7 to 100 per cent, but, unfortunately, he did not 
give any more detailed figures, although in a previous paper ** the 
percentage was 60 in a series of 404 cases with 1 death. Toomey had 
25 per cent thermal reactions in 54 intravenously treated patients with 
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Chart 5.—Route of administration factor in serum sickness. 


scarlet fever; there were 2 deaths. On the other hand, Kyes and 
Carey *® claimed that they did not have a single thermal reaction with 
100 lots of antipneumococcus fowl serum (Brahma cockerel). The 
association of death with these reactions makes them of paramount 
importance ; they will be discussed at length under “Treatment.” 


Preparation of Serum—The percentage of serum sickness varied 
considerably depending on the preparation of serum used, as one observes 
that the percentage associated with the use of preparation XY was over 
twice as high as that associated with the use of preparation 319. 

Age of Serum.—tThe age of the serum had no remarkable influence 
on the incidence of serum sickness. To take the age of the serum as a 
measure of toxicity in the human being would be contrary to the findings 


58. Banks, H. S.: Recent Advances in Treatment of Infectious Diseases, Clin. 
J. 61:462 (Sept. 28) 1932. 

59. Kyes, P., and Carey, E. S.: Elimination of Serum Shock, J. Immunol. 14: 
123 (Aug.) 1927; Preparation of Fibrogen-Free Fowl Serum, ibid. 17:529 (Dec.) 
1929, 
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of Besredka,®° who claimed that serums less than two months old were 
much more toxic for the guinea pig than serums over two months old. 

Horse Producing Serum.—lIn table 16 it is shown that serum sickness 
was influenced by the horse producing the serum, for the incidence was 
almost twice as high with the serum from horse MS as with the serum 
from horse VS. Similar observations were made previously by Bokay,®* 
Park ®? and others, but none of them gave any figures. 

Repeated Injections —Tables 17 to 21 reveal that repeated injections 
are the most important factor in the causation of serum sickness and 
anaphylaxis. It was seen that within ten days there was no acceleration 
discernible on the appearance of serum sickness. However, the interval 


TABLE 13.—Divided Dose Factor in Intravenous Administration 








Thermal Reaction 
. Number Per Cent - 


34 64.1 
8 38.0 
5 31.2 








TasLe 14.—Serum Preparation as a Factor in Serum Sickness Following 
Adminisiration of Scarlet Fever Serum 








Serum Sickness Thermal 


Rash Without a Rash Reaction Anaphylaxis 
aie ¢ A —————\ 


A 








Cc ae ep $< r me | 

Preparation Cases No. % No. % No. % No. % 
47.37 

55.45 

30.00 





between the fifteenth and the twenty-second day proved to be a dangerous 
one, for of 9 cases there were anaphylactic reactions in 5, with 4 deaths 
and 2 cases of serum sickness. The apparent acceleration of serum 
sickness occurred only after nine days had elapsed since the primary 
injection, bearing out the experience of Currie,** who claimed that a 
secondary injection of serum within ten days had no influence on serum 
sickness, either in frequency or in acceleration. However, the frequency 
here was 50 per cent greater in 56 cases in which diphtheria antitoxin 


60. Besredka, A.: Toxicité des sérums thérapeutiques, sa variabilité et son 
dosage, Ann. Inst. Pasteur 21:777 (Oct. 25) 1907. 

61. Bokay, J.: Beitrage zur Kenntnis der Serumkrankheit, Deutsche med. 
Wehnschr. 27:9 (Jan. 5) 1911. 

62. Park, W. H.: The Possibility of Eliminating the Deletericus While Retain- 
ing the Antitoxic Effects of Antitoxic Sera, Arch. Pediat. 17:828, 1900. 

63. Currie, J. R.: On the Supersentization of Persons Suffering from Diphtheria 
by Repeated Injections of Horse Serum, J. Hyg. 7:35 (Jan.) 1907. 
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had been administered, while no appreciable difference was seen in 38 
patients treated with scarlet fever serum. The high percentage of 
anaphylactic shocks and the acceleration of serum sickness starting with 
the fifteenth day confirm the findings of von Pirquet and Schick,** who 
stated that only immediate reactions are to be expected between the 
twelfth and the fortieth day and either immediate or accelerated reactions 
or both in one-half to six months. However, this was not borne out 
completely in this series, for a death occurred on the eighth day after 
the primary inoculation. They further added that after three months 
an immediate reaction was the most likely; they saw one after three 
years. After six months they claimed an accelerated reaction was usually 
to be expected ; they saw one after seven years. Goodall ® stated that a 


TABLE 15.—Age of Serum as a Factor in Serum Sickness 
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Tas_e 16.—Horse Factor in Serum Sickness 








Serum Sickness Thermal 
Rash Without a Rash Reaction Anaphylaxis 
A. A. 





A 
we =“ 


Preparation p vo. % No. % No. %o “No. % 
35.34 9 3.61 7 2.8 3 1.22 
39.38 
20.70 1 3.44 
28.00 2 8.00 


any 





secondary injection within five weeks of the primary one was not likely 
to be followed by an immediate reaction ; this was completely refuted in 
this series when 1 death occurred on the eighth day, 3 deaths on the 
fifteenth and 1 death on the seventeenth. Goodall observed 18.8 per 
cent immediate reactions in 90 patients who received their secondary 
injection from thirty-five to three hundred and sixty-three days following 
the primary injection. In the same group not a single immediate reaction 
resulted from the first injection. By comparing the incidence of serum 
sickness in the group given diphtheria antitoxin with the incidence in 
the group receiving no secondary injections, the former group was found 
to have a 50 per cent higher rate, viz. 18 per cent compared with 12 per 
cent, while the anaphylaxis rate was thirty-three times greater; com- 


64. von Pirquet, C. E., and Schick, B.: Die Serumkrankheit, Leipzig, Franz 
Deuticke, 1905. 

65. Goodall, E. W.: On the Supersentization of Persons by Horse Serum, J. 
Hyg. 7:607 (July) 1907. 
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parison of the mortality rates was precluded by the lack of deaths in the 
latter group. In the group of patients receiving scarlet fever serum the 
incidence of serum sickness was about the same as among those receiving 
a primary injection only; the incidence of anaphylaxis, however, was 
seven and nine-tenths times greater; comparison of the mortality rates 
was again precluded by the lack of deaths in the latter group. 

After repeated intramuscular injections of diphtheria antitoxin there 
was a 50 per cent greater incidence of serum sickness than after a 
primary inoculation, while anaphylactic shock was fourteen times more 
frequent. Comparison of the mortality rates was again precluded by the 
lack of deaths in the group given primary injections only. 

Among the intravenously inoculated patients the thermal reaction 
rate was ninety-two and the anaphylaxis rate sixty-two times greater 
than among those given a primary injection alone. Comparison of the 
mortality rates was again precluded by the lack of deaths among those 
given a primary injection alone. 

There was no appreciable difference in the incidence of serum sick- 
ness after repeated intramuscular administration of scarlet fever serum 
and after primary inoculation, but the anaphylaxis rate was three and 
five-tenths times higher after repeated intramuscular administration. 
Comparison of the mortality rates was precluded by the lack of deaths 
after primary inoculation. 

In the intravenously treated patients, the anaphylaxis rate was 
twenty-two times greater with secondary injections, while comparison 
of mortality rates was again precluded by the lack of deaths following 
primary inoculations. 

In table 21, it is seen that other writers have observed that reinjec- 
tions, even of the small amount of 0.0001 mg. of protein per cubic centi- 
meter present in toxin-antitoxin mixtures, gave rise to a higher incidence 
of serum sickness. The possibility of sensitization from minute doses 
receives some confirmation in this study, in which serum sickness 
developed in 13 cases from only 0.5 cc. or less of 1: 100 dilution of scarlet 
fever serum used for the Schultz-Charlton test. In 8 of these cases 
there was only a local reaction. In the guinea pig, on the other hand, 
Wells ®* produced sensitization with 0.00000005 Gm. and fatal ana- 
phylaxis with 0.000001 Gm. of crystalline egg albumin. 

It is strange to note that if two different serums were administered 
the incidence of serum sickness was not governed, as one would con- 
clude, by the serum which had the higher incidence. For example, in 
the group of 114 patients receiving both scarlet fever serum and 
diphtheria antitoxin therapeutically, the incidence of serum sickness was 
13 per cent less than in the group receiving scarlet fever serum alone. 


66. Wells, H. G.: Clinical Pathology, ed. 5, Philadelphia, W. B. Saunders 
Company, 1925; The Present Status of the Problem of Anaphylaxis, Physiol. Rev. 


1:44 (Jan.) 1921. 
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Moreover, if the group receiving both was further subdivided, to wit, 
those receiving both serums the same day and those who received 
diphtheria antitoxin after the first day, the difference was still more 


TABLE 17.—Repeated Injections (Intramuscular) of Diphtheria Antitoxin as 
a Factor in Serum Sickness 
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TABLE 18.—Repeated Injections (Intravenous) of Diphtheria Antitoxin as 
a Factor in Serum Sickness 








Days Rash 
Following - ~~ ms 
First (Days Following Thermal 
Injection Cases Second Injection) Reactions Anaphylaxis 
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marked. In the first group there were 77 cases with an incidence of 
serum sickness of only 27 per cent, while in the 37 cases in the other 
group the incidence was 48 per cent. This difference was apparent in 
every one of the five years studied. In table 2, 147 patients with positive 
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Schick reactions who had received only 1 or 2 cc. for prophylaxis, which 
was usually given on the third day following the primary injection, have 
been placed in the group given scarlet fever serum. They had an 
incidence of serum sickness of 41 per cent. Thus, it appears that if the 
serum with the low incidence of serum sickness was administered a day 


TaBLe 19.—Repeated Injections (Intramuscular) of Scarlet Fever Serum as 
a Factor in Serum Sickness 
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Taste 20.—Repeated Injections (Intravenous) of Scarlet Fever Serum as 
a Factor in Serum Sickness 
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or two later, it did not seem to decrease this incidence appreciably. As 
a result, another influencing factor of serum sickness manifests itself; 
on account of its nature, it is the easiest one to control. It may be of 
interest to add that Kojis ®’ in an analysis of 5,000 cases of scarlet fever 
found diphtheria coexisting in the acute stage of scarlet fever in only 4 
cases. These 4 cases occurred in the aforementioned group of 114 cases. 


67. Kojis, F. G.: Coexistence of Diphtheria and Scarlet Fever, J. A. M. A. 
107:447 (Aug. 8) 1936. 
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SERUM SICKNESS IN ANIMALS 


Serum sickness, as well as an acceleration of serum sickness, has 
been observed also in animals. For example, Fleisher and Jones °° saw 
the latter in rabbits whose mothers had received antitoxin fifty days 
before they were born, establishing passive sensitization through the 
mother as well as confirming their previous study in which acceleration 
was seen in rabbits receiving a secondary injection. Khorazo ® also 
produced serum sickness in rabbits by using normal horse serum. 
Béclére and associates *° were among the first to produce typical serum 
sickness in calves; it occurred on the fifth to the eighth day following 
two, three or four successive inoculations with horse serum against 
cowpox. Then Alexandrescu,” in 1910, produced serum anaphylaxis 
in the ox and the horse. In some cases, he stated, there was only slight 
edema of the muzzle or of the nasal mucous membrane or of the vulva 


TABLE 21.—IJncidence of Serum Sickness Following Repeated Injections of 
Diphtheria Antitoxin Reported in the Literature 








Primary Injection Repeated Injections 
AA aio nteeem nessa 


Pie 
Cases Per Cent Cases Per Cent 


Currie & 474 23 133 62 
Goodall, E. W.: Brit. M. J. 231339, 1913.. 1,260 36 208 63 
Weaver 692 37 ll ot 
Gordon, J. E., and Creswell, S. M.: J. 
Prey. Med, 3:21, 1929 1,750* 16 151 43 
556 74 
Iverson, P.: Lancet 1 ¢ 694, 5 54 99 74 
Sturtevant, M.: Arch. Int. Med. 173176 
(Jan.) ‘1916 2 20 78 25 





* The patients had previously had toxin-antitoxin. 


with attacks of colic, mammary cyanosis and diminution in secretion of 
milk, but with the more serious forms there were dyspnea, pulmonary 
edema, vertigo, excessive salivary secretion, coma and sometimes death 
in five to six minutes. Interesting observations on cattle were made by 
Gerlach.” He cited the case of a cow in which serum sickness developed 
in half an hour after an injection of horse serum against anthrax and 
disappeared in six hours. Twenty-four hours later another injection 


68. Fleisher, M. S., and Jones, L.: Serum Sickness in Rabbits, J. Exper. Med. 
54:597 (Oct.) 1931. 

69. Khorazo, D.: So-Called Serum Sickness in Rabbits Following Intravenous 
Injection of Various Foreign Serums: Its Relation to Precipitins, J. Immunol. 25: 
113 (Juiy) 1933. 

70. Béciére, A.; Chambon and Ménard: Etude expérimentale des accidents 
postsérothérapiques, Ann. Inst. Pasteur 10:567 (Oct.) 1896. 

71. Alexandrescu, O., and Ciuca, A.: Phénoménes d’anaphylaxie observés chez 
les animaux en cours de séro-vaccination anti-charbonneuse, Compt. rend. Soc. de 
biol. 68:685, 1910. 

72. Gerlach, F.: Serumkrankheit bei Rind und Pferd, Ztschr. f. Immunitatsfor- 
sch. u. exper. Therap. 34:75, 1922. 
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was made, but there was no reaction. Forty-eight hours later an injec- 
tion was given intravenously, but again there was no reaction. Sub- 
cutaneous injections were then given every two to three weeks until the 
fourth month, when a mild reaction occurred. After this injections 
were again given every two to three weeks, with no reaction until the 
third month. Gerlach also produced serum sickness in a horse with ox 
serum but not with pig serum. One horse was insensitive to ox serum 
but had anaphylaxis after rabbit serum. On the other hand, Eichhorn 8 


TABLE 22.—Repeated Injections (Intramuscular) of Scarlet Fever Serum and 
Diphtheria Antitoxin as a Factor in Serum Sickness 
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* Rash present; became worse two hours later. 


claimed that bovine anthrax serum never induces serum sickness in the 
bovine species. Rudolph ** produced serum sickness and anaphylaxis 
in hogs with erysipelas serum derived from the horse. Zinsser ** was 
the first to produce serum sickness in the monkey; he was followed by 
Kopeloff and Kopeloff,* who in addition produced the Arthus phe- 
nomenon. 


73. Eichhorn, M.: Vet. Digest., May 1922, no. 40; personal communication to 
the author. 
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SERUM RASH 


Types.—In table 23 are listed seven different types of serum rash 
which were seen, together with their rate of occurrence. The rubelliform 
rash was seen the least, occurring in only 3 of the cases. This type was 
not mentioned in the literature by any one except Schick.’ In the case 
in which it occurred after administration of scarlet fever serum it was 
accompanied by great enlargement of the occipital, mastoid and posterior 
cervical glands and by only slight enlargement of the axillary and 
inguinal glands. They were slightly tender. The rash was fairly 
generalized, including the face; it was reddish instead of pinkish but 
otherwise consisted of small ovular, discrete morbilliform lesions. It 
lasted about twelve hours, and then small areas of urticaria began to 
appear. The incidence of the rubelliform rash was about 0.25 per cent. 
The next in rarity were th: petechial and erythema multiforme types. 
These lasted three or four days, which was the longest average duration 


TABLE 23.—Incidence and Types of Serum Rashes 








Scarlet Meningo- Polio- 
Diphtheria Fever coccus myelitis Tetanus 
Type Antitoxin Serum Serum Serum Serum Total 


Erythema multiforme + is it 7 
Scarlatiniform.. ot is 10 
os 26 

41 

3 

7 
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for all the rashes, confirming the observation of Davidson,’* who found 
erythema circinatum persisting longer than any other type of serum 
rash. The incidence of each of these rashes was less than 0.5 per cent, 
but in Stanley’s * series it was over 50 per cent. The first hemorrhagic 
eruption was reported by Moizard ® in 1894. Widmer,** Pitar,8? Debré 
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and associates ** and Catteruccia ** also saw it in 3 cases each, and von 
Pirquet and Schick and Sabrazés,** in 1 each. Scarlatiniform rash was 
next in frequency, occurring in about 0.67 per cent of the cases. This 
type was seen in 4 per cent of Davidson’s 415 cases and in 22 per cent 
in the 54 cases of Catteruccia. The morbilliform type of rash occurred 
in about 2 per cent of the cases, but Davidson reported a 15 per cent 
incidence and Catteruccia 12 per cent. The incidence of erythema 
simplex was over 3 per cent in my series and 31 per cent in that of 
Catteruccia. The urticarial type was the most common of all, its 
incidence in all the cases being 83 per cent, which was slightly higher 
than that in Davidson’s series (77 per cent) and in Catteruccia’s series 
(27 per cent). Invariably, however, almost all of the rashes, with the 
occasional exception of erythema nuiltiforme, turned either frankly 
urticarial or had some areas of urticaria before the rash disappeared. 
The urticarial lesions varied greatly, being anywhere from the size of 
a split pea to over 10 cm. in diameter. Desquamation following serum 
rash, as reported by Berg ** and Stanley, was not seen. 


TABLE 24.—Recurrence of Serum Rash 








Scarlet Meningo- Polio- Scarlet Fever 
Diphtheria Fever coccus myelitis Serum and Diph- 
Antitoxin Serum Serum Serum theria Antitoxin 


Single recurrence 5 1 3 
Double recurrence 2 1 





Recurrence.-—As can be seen in table 24, the serum rash recurred 
on occasion after the administration of any serum. In recurring rashes, 
however, the type of exanthem was frequently not urticarial. By recur- 
rence here is meant the appearance of the rash after it had been com- 
pletely absent for at least forty-eight hours. In some cases there was 
a double recurrence. The lapse of time prior to a recurrence may be 
anywhere from two to ten days. The incidence of single recurrence was 
about 3 per cent and that of double recurrence was less than 0.5 per 
cent; these weve almost identical with Davidson’s figures. However, 
Axenow * found recurrence in 29 per cent of cases, double recurrence 
in 10 per cent and triple recurrence in 2.3 per cent. Bensis and 
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Codounis ** saw 1 patient with four recurrences. An extraordinary case 
was reported by Goodall.*° The patient was a girl of 2. years in whom 
serum sickness developed on the fourth day following the administration 
of diphtheria antitoxin; there were six recurrences, namely, on the 
eighth, the thirteenth, the twenty-fourth, the thirty-third, the forty-first 
and the forty-seventh day. An abscess resulted at the site of injection. 
Interestingly, in my series there were 6 cases of abscess formation at 
the site of injection; in 1 it occurred on the seventh day, in 2 on the 
sixteenth, in 1 on the twenty-third, in 1 on the thirty-first and in 1 on 
the thirty-third ; serum sickness developed in 3 of these cases, in none of 
which was there a recurrence. Moussous * also spoke of seeing recur- 
rences of urticaria after the administration of both diphtheria antitoxin 
and pneumococcus serum, but he gave no percentages. Recurring rash 
was found by Dale and Hartley * to be due to the different component 
protein molecules present in the serum. They noticed that if guinea 
pigs were sensitized both to globulin and to albumin the uterine muscle 
became sensitized to albumin several days sooner than to globulin. By 
fractional precipitation Oguchi®*? separated seven different antigens 
from horse serum, each producing its own antibody. Suarez ** observed 
that anaphylaxis could be induced in the guinea pig in three to six days 
with euglobulin, in eight to ten days with albumin and in twelve to 
fourteen days with pseudoglobulin. Working with rabbits, Jones and 
Fleisher ** injected 150 mg. per kilogram of euglobulin and produced 
serum sickness in 7 per cent of 30 animals; after injection of the same 
amount of pseudoglobulin serum sickness developed in 80 per cent of 
25 animals; albumin did not produce serum sickness in any of 30 
inoculated animals. On the other hand, Coca did not observe a single 
rash after the administration of pure pseudoglobulin to 129 patients 
with diphtheria, while Lesné ** duplicated this result in 125 children 


88. Bensis, W., and Codounis, A.: Un cas d’anaphylaxie sérique grave recur- 
rente, Sang 4:311, 1930. 

89. Goodall, E. D.: Case of Recurring Serum Rash, Brit. J. Child. Dis. 29: 
288 (Oct.-Dec.) 1932. 

90. Moussous, A.: Eruptions sériques redoublées, Médecine 5:843 (Aug.) 
1924. 

91. Dale, H., and Hartley, P.: Anaphylaxis to the Separated Proteins of Horse- 
Serum, Biochem. J. 10:408 (Oct.) 1916. 

92. Oguchi, T.: Relation of Precipitinogen and Precipitin in Vivo, Japanese 
Méd. World 5:86 (March) 1925. 

93. Suarez, E.: Recherches sur l’anaphylaxie sérique, Ann. Inst. Pasteur 42: 
877 (Aug.) 1928. 

94. Jones, L., and Fleisher, M. S.: Relation of Serum Protein Fractions to 
Serum Sickness in Rabbits, J. Immunol. 26:455 (June) 1934. 

95. Lesné, E.: Prophylaxie des accidents sériques par l'emploi d’un sérum 
privé d’une partie de ses albumines, Bull. et mém. Soc. méd. d. hdp. de Paris 
48:798 (May 30) 1924. 





126 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


who had received a prophylactic dose of 1,000 units of diphtheria anti- 
toxin deprived of its albumin. 


ONSET OF SERUM SICKNESS 


The onset of serum sickness occurred from a few minutes to twenty- 
four days after the inoculation of the serum; in about 90 per cent of all 
cases it occurred before the eleventh day. This percentage has been for 
the most part the universal finding of previous investigators. The great 


TABLE 25.—Onset of Serum Sickness * 
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Chart 6.—Onset of serum sickness (days). 


majority of times of onset seem to fall in the five to ten day period 
inclusive. This holds true no matter what serum or combination of 
serums was used. Repeated injections do not seem to have had any 
influence on this onset, except in subjects given meningococcus serum. 
In this group the onset was slightly delayed, as in 16 per cent of the 
patients it occurred after the tenth day, confirming to a certain extent 
the finding of Goodall that frequent injections delayed the onset of serum 
sickness. 

Giving the injection during the presence of serum sickness appeared 
to be a hazardous undertaking, for in the 3 cases in which this was 
tried 1 patient promptly died and another was made distinctly worse. 
Hyposensitiz .ion was not attempted for either of these 2 patients. 
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However, if the serum was given daily no reaction was seen ; for example, 
in 11 cases of meningococcic meningitis, in 2 of tetanus and in 2 of scarlet 
fever the administration of serum during serum sickness had no 
deleterious effect whatsoever. The latest time of onset was twenty-four 
days; this followed the intracutaneous inoculation of 0.5 cc. of a 1: 100 
dilution of scarlet fever serum used for a Schultz-Charlton test. This 
time of onset is comparable to that in 1 case each of Hartung’s ** (twenty- 
four days), Biggs’s °* (twenty days), Currie’s (twenty-two days) and 
Hunt’s (twenty-nine days). There were only 3 cases in which the onset 
came in a few minutes after the administration of antitoxin; it gave rise 
to mild local urticaria in 2 of these, while in the third it was severe and 
prolonged. 
DURATION OF SERUM SICKNESS 


The duration of serum sickness varied from a few minutes to eighteen 
days. In only 5 cases were these extremes noted, in 4 the former and 


TABLE 26.—Duration of Serwm Sickness * 
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Diphtheria 
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* 1,264 cases. 


in 1 the latter. The average duration was slightly over two days, no 
matter what serum or combination of serums was used. The patient 
(E. T.) whose serum sickness lasted eighteen days had a negative 
reaction to a sensitivity test and started to have a rash five minutes after 
the injection of antitoxin and kept on having it recur daily with its 
character changing constantly from urticarial to morbilliform to simple 
erythema. Other writers stated the limits of the duration of the rash 
but gave no average, e. g. Berg (“a day to weeks”), Davidson (“majority 
only a day”), Ronaldson (“three to four days”), Catteruccia (“2 to 5 
days”), Toomey and Dolch * (“1 to 2 days”), Schick (“2 to 4 days”). 
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SYMPTOMS OF SERUM SICKNESS 


The symptoms following the administration of antitoxin were 
protean. After intramuscular injection there was a slight tenderness 
at the puncture point for about a day in almost all cases. However, if 
the administration was subcutaneous the tenderness was much more 
marked and lasted longer, two to ten days, with the area in many 
cases reddened and slightly swollen. Infrequently muscular twitchings 
occurred in the inoculated area the same day and lasted for a day or 
two. The next few days were uneventful, when suddenly, usually from 
the fifth to the tenth day, a rash broke out; this was frequently asso- 
ciated with edema, fever, adenopathy and polyarthritis, the five features 
which were the most common in serum sickness. Serum sickness 
occurring at this time is often referred to as latent or delayed, in order 
to distinguish it from the immediate, the general or the local reaction. 
Fever and edema were observed in about 27 per cent of the cases in 
which serum sickness followed administration of diphtheria antitoxin 
but in 50 per cent of those in which scarlet fever serum had been given. 
Adenopathy was seen in 12 per cent and arthritis in 10 per cent with 
the former serum and in 10 and 15 per cent respectively with the latter 
serum. Besides the difference in incidence which existed between the 
serums, there was also a great difference in the severity and frequency 
of the various symptoms. However, arthritis was the one symptom more 
than any other which made the serum sickness following administration 
of scarlet fever serum much more disagreeable than that following 
administration of diphtheria antitoxin. Davidson observed fever in 
20 per cent of 415 cases of serum sickness following administration of 
diphtheria antitoxin, while Gierthmuhlen noted it in less than 50 per 
cent of 271 cases, and Longcope * in 37 per cent of 53 cases of serum 
sickness following administration of pneumococcus serum. 

Fever.—Fever usually began with the appearance of the rash, 
although occasionally it came a day to four days before it. The character 
of the fever may be of any of various types—steplike, typhoid,’ per- 
sistent, remittent or, rarely, double remittent, as not infrequently seen 
in kala azar. For example, 1 patient had an axillary adenitis the size 
of a hen’s egg with a temperature of 105 F. for two and a half days, 
when urticaria broke out. Another patient had a double remittent type 
of fever (106.2, 98.6, 106, 100, 106.8 F.), associated with vomiting, pain 
and tenderness in the abdomen, although the abdomen was soft, with 
both the liver and the spleen easily palpable. This lasted thirty-six 
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hours; then she was operated on for acute appendicitis. The appendix 
was slightly congested. Urticaria broke out a few hours later. Two 
blood cultures were taken before operation, and both were sterile, while 


TABLE 27.—Symptoms of Serum Sickness and Their Incidence 
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* These symptoms, affecting 4{; patients, appeared during the interval when serum sickness 
was most likely to occur but were not accompanied with a rash, and every possible disease 
complex was ruled out. 


one taken twenty-four hours after the operation yielded hemolytic 
streptococci. Unfortunately, in spite of repeated transfusions, the patient 
died. There remains a possibility that surgical intervention associated 
with the serum sickness aided in producing the streptococcemia. 
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Chandler and Hartshorn ** found 2 cases of hemolytic streptococcemia 
in the course of serum sickness following administration of scarlet fever 
serum, in both of which the streptococcemia disappeared soon after 
subsidence of the serum sickness, while Platou and associates }° cited 
2 fatal cases of bacteremia associated with serum sickness. Furthermore, 
Weisberger *°* and Burn and associates *°* found that bacteremia was 
prolonged in rabbits which had been sensitized to horse serum. On 
occasion the fever may persist as long as sixteen days, as seen in the 
case of a patient who had a rash intermittently for eighteen days. 
Edema.—Edema with fever was the most common sign and symptom 
except the rash. It occurred almost twice as frequently after adminis- 
tration of scarlet fever serum as after use of diphtheria antitoxin. The 
appearance of edema was usually the first sign of delayed serum sickness. 
The site of the injection became slightly swollen and covered with a 
blotchy erythema, which gradually spread in all directions and was fol- 
lowed in a few hours or a day by a generalized eruption. However, in 
many cases the edema remained localized and was not associated with 
a rash, and many times there was no fever. Occasionally the edema 
persisted only in the local area for days (the longest period was twelve 
days) before the rash broke out. I daily followed 20 patients who had 
received scarlet fever serum and found that there was edema at the site 
of the injection in 11 of 12 cases a day or two before the rash appeared. 
The edema in serum sickness rarely became marked at the site of the 
injection, although in 2 cases the inoculated buttock or buttocks became 
moderately swollen, shiny, tender and of a dusky hue a few hours or 
a day before the rash appeared. This condition disappeared with the 
other manifestations of serum sickness. A similar observation was made 
by Maroney,’ but he erroneously called the condition Arthus phe- 
nomenon. However, in other parts of the body not only may the edema 
interfere with the diagnosis, as has been noted already, but the symptoms 
may reach alarming proportions. Von Pirquet and Schick reported a 
case of diphtheria in which the patient had to be intubated during serum 
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sickness, while Rocaz and Carles **° cited 4 cases in which the patients 
had to be intubated and 1 in which tracheotomy was required. In these 
cases the patients had laryngitis on admission and the serum sickness 
apparently just aggravated the inflamed laryngeal tissues. But normal 
laryngeal tissue also may be involved, as related by Mya ‘” and attested 
by Schmitt’s *°* personal experience as well as by 2 cases of marked 
aphonia associated with slight hoarseness in my series. Whether any 
paralysis of the vocal cord occurred, as reported by Neffson,' 
Imperatori,**° Schauwecker,™** Lavrand *** and Roger and associates,1*® 
is not known, since laryngoscopy was not performed. Toomey and 
Dolch reported a death due to edema of the glottis on the second day 
following intramuscular injection of scarlet fever serum. In 2 of the 
cases the tongue was enormously swollen, which gave rise to dyslalia. 
Similar cases were reported by Jackson,*** Schmitt and Seward.*** In 
both Schmitt’s and Jackson’s cases there was also swelling of the 
esophagus. In the latter’s case roentgen examination showed complete 
closure of the esophagus at the level of the top of the aortic arch. 
Esophagoscopy revealed the lumen completely closed a few centimeters 
below the beginning of the thoracic portion of the esophagus by 
extremely firm white masses which seemed continuous with the 
esophageal wali. No bleeding was seen. The larynx was normal. The 
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patient was given a large amount of fluid by bowel for five days, after 
which dysphagia disappeared. Swelling of the throat involving the soft 
palate, uvula and pharynx and associated with slight dysphagia occurred 
in 9 patients. Whether the esophagus was also swollen remains 
uncertain, since esophagoscopy was not performed and roentgenograms 
were not taken. In 1 patient a bizarre swelling of the uvula occurred, 
making it look like a three-storied inverted pagoda. When edema of 
the extremities was seen, it did not necessarily involve both legs or 
arms but usually occurred on the same side as the injection ; sometimes, 
however, it would involve only the contralateral extremity. Occasionally 
the body was involved simultaneously or separately. Freitag’s 1° patient 
had universal subcutaneous edema for two days. Von Pirquet and 
Schick demonstrated edema by weighing the patient and found that 
edema came before albuminuria. Edema of the face next to the area 
of the injection was most common, involving usually both the lips and 
the eyelids. One patient had swelling of only one upper eyelid. The 
edema was usually of the nonpitting type, unless complicated with renal 
or circulatory disturbance. Davidson reported finding edema in 7 per 
cent of his 415 cases of serum sickness following diphtheria antitoxin, 
while Longcope reported 35 per cent in 53 cases following administration 
of pneumococcus serum. 

Unusual sites of edema were seen in the genitourinary tract and in 
the special sense organs. Nontender swelling of the penis was seen in 
8 cases, and of the vulva, in 1. The swelling of the vulva was an 
accidental discovery; edema in this location has never previously been 
reported in the literature, although its incidence probably is not so rare. 
There were 3 cases in which there was swelling of the scrotum; this 
was usually tender and sometimes extremely so, as noted by Carrieu,™’ 
Blechmann and Stiassnie,"?* Goodall *° and Catteruccia. In 1 case the 
nose was itchy and twice its normal size, while in 2 others there was 
persistent sneezing for two days. Edema of the disks with marked. 
vasodilatation of blood vessels in the surrounding area was reported by 
Mason '*° and Brown.?*2. Mason’s patient had no complaint in reference 
to vision, but some of Brown’s patients complained of blurring. 
Recovery was complete when serum sickness disappeared. Bilateral 
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iritis complicating serum sickness was observed by Theodore and 
Lewson,’”* while bilateral retinal edema and superficial hemorrhages 
were described by Bedell.’** In this connection, it might be of interest 
to add that Iga*** could produce uveitis in animals by parenteral 
administration of only’0.5 cc. of horse serum. 

Three cases of otitis media occurred in this series. In the first case 
I was demonstrating the incision of a bulging dull ear drum to an intern 
and obtained only a small amount of blood. The next morning, the 
temperature was normal; urticaria had broken out, and the ear drum 
was intact except for a bloody, linear, crusted scar. A culture was 
negative, but my chagrin was positive. In all these cases the patients 
were children who had an unexplained fever and a course similar to the 
one cited. One patient had swelling of the auricles and of the external 
auditory canals. Swelling of the external auditory canal was previously 
reported by Wisser.’** Nerve deafness and tinnitus following use of 
tetanus serum were reported by Cutter ***; they disappeared in seven 
weeks. Taylor *** saw a patient with erysipelas of the face and the 
mastoid region who in the course of urticaria presented symptoms 
suggestive of a tumor of the brain; these subsided soon after adminis- 
tration of epinephrine. 


Adenopathy.—Adenopathy usually began with the development of 
edema, occurring first in the chain which drained the site of the 
injection. Sometimes it began even earlier, and occasionally it appeared 
on the contralateral side. The nodes were discrete and firm but not 
hard, as in leukemia or metastasis. They were slightly tender and 
occasionally extremely so, especially when the adenopathy first appeared 
only in the axilla, where it sometimes reached the size of a hen’s egg. 
Frequently the adenopathy was generalized, even including the glands 
in the mastoid and the suboccipital region, as previously mentioned ; in 
some cases, however, it remained entirely localized. It lasted a few days 
after the rash disappeared, and on occasion longer, even for three weeks. 
When no rash occurred, this general adenopathy could be confused with 
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glandular fever, although the high percentage of mononuclear leukocytes 
was not seen, even if relative lymphocytosis at times was present with 
moderate leukocytosis (white cell count of 12,000 to 22,000). Repeated 
blood counts in this type of case never revealed eosinophilia or 
leukopenia. However, if the rash persisted for a few days these made 
their appearance, confirming von Pirquet and Schick’s observations. 
Suppuration never appeared, but this coincident complication, which 
developed at times as a result of the disease treated, could confuse the 
picture. Only 3 per cent of Davidson’s patients showed some ade- 
nopathy, while in Coca, Deibert and Menger’s series the incidence was 
19 per cent and in Longcope’s it was 32 per cent. 

Arthritis —That arthritis is characterized by absence of physical 
signs was claimed by von Pirquet and Schick. This was true in the 
majority of cases in this series, but in some instances redness and 
swelling of the joint occurred and in a few there was distention in which 
fluid was easily palpable. Suppuration was not seen, but Goodall 1% 
stated that he saw it in 2 patients. Arthritis in almost all cases involved 
the large joints of the extremities; in many it also involved the fingers 
and the toes, and in some, the vertebral column as well. Von Pirquet 
and Schick saw that the metacarpophalangeal joints were the most fre- 
quently affected. In 1 unusual case the mandibular joints were involved ; 
this made opening the mouth difficult but only slightly painful, whether 
actively or passively performed, producing a condition similar to if not 
identical with trismus. In arriving at the incidence of arthritis, -one 
miust be careful not to include arthritides which may be due directly to 
the disease for which serum therapy was instituted. Boots and Swift **° 
found an exudate in the fluid which had been aspirated from the joint 
in 4 of 5 cases of arthritis following administration of pneumococcus 
serum, indicating that a real inflammation was present. The fluid gave 
a positive reaction in a precipitin test with horse serum. Rolleston 
observed arthritis in 5 to 15 per cent of patients treated with pneumo- 
coccus serum, Longcope in 48 per cent and Coca and others in 36 per 
cent (of 185), while Davidson saw it in 12 per cent of patients treated 
with diphtheria antitoxin, von Pirquet and Schick in 1 per cent and 
Hartung in 6 per cent. Goodall claimed that arthritis rarely recurs. He 
saw recurrence only once. I have seen it 7 times, twice in 1 case. 

Gastrointestinal Tract Complications.—In the gastrointestinal tract 
the most common symptoms were nausea, emesis and pain in the 
abdomen; they occurred in about 6 per cent of the cases. They were 
rarely severe for the most part, although on occasion they proved dis- 
quieting in diagnosis, especially in a child, as in the case mentioned 
under “Fever,” in which the patient was subjected to operation. None 
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of the patients with these complications displayed any localized or 
generalized rigidity or spasm, although at times there was some dis- 
tention. Some abdominal pain was also seen by Lafforgue,?*° Oppert *** 
and Rolleston.*** Hartung, von Pirquet and Schick and Widmer 
described a bloody diarrhea. The last-named author claimed that he 
had encountered 26 cases of simple enteritis in 50 patients with serum 
sickness. Enlargement of the liver and the spleen or both was observed 
in less than 1 per cent and was never more than a fingerbreadth for the 
latter and 2 fingerbreadths for the former. These organs were moder- 
ately tender. Similar findings were reported by Oudard and Jean,7** 
Dupérié and Belot,’** Balaban,*** Blechmann and Lecocq. Balaban felt 
the liver 4 to 5 fingerbreadths and the spleen 2 to 3 fingerbreadths below 
the costal margin. Jaundice was observed by Flandin and Vallery- 
Radot,*** Hartung, Dupérié and Belot and Drouet.’** The first two 
noted clay-colored stools also. 

Respiratory System Complications —Dyspnea and cyanosis occurred 
in slightly over 1 per cent of my cases. There was only a moderate 
increase in respiratory rate, and the lungs were clear. Sabrazés,’** 
however, said that there may be bilateral hydrothorax associated with 
serum sickness, as he found some sterile fluid in a patient seven days 
after the onset of serum sickness. Catteruccia had a similar experience 
in 1 case. 

Cardiovascular-Renal Complications——Anuria was observed in 1 


case for one day, with catheterization yielding no return. In another 
case there was frequency, urination occurring every half-hour to hour 
for a day. Von Pirquet and Schick observed albuminuria in a small 
number of their patients. While this sign was not infrequently seen 
by me, its differentiation from a complication associated with scarlet 
fever appeared difficult, if not impossible. In a few cases Rackemann 
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and associates ‘*’ noticed a marked but transient retention of chlorides 
and water associated with slight albuminuria and cylindruria and occa- 
sionally with impairment in the excretion of phenolsulfonphthalein. 

Davidson claimed to have found in 72 per cent of 50 cases of serum 
sickness an increased cardiac dulness due to edema of the muscular 
wall. Without orthodiagraphic studies this finding appears questionable. 
On the other hand, a large pericardial effusion associated with serum 
sickness, with recovery, was observed by Rosenhaupt.’*° Weill-Hallé 
and Levy *** described a pronounced cardiac arrhythmia in a 6 month 
old baby during serum sickness following administration of diphtheria 
antitoxin; when the serum sickness disappeared, so also did the 
arrhythmia. A similar observation was made by Gil,’** while de Lavergne, 
Morel and Jochum *** saw a transitory Stokes-Adams syndrome asso- 
ciated with serum sickness during convalescence following an attack of 
facial erysipelas. In 2 cases of serum sickness following administration 
of antipneumococcus serum and in 1 occurring after use of poliomyelitis 
serum, Clark and Kaplan ‘** found diffuse histiocytic infiltration in the 
endocardium and the connective tissue of the heart as well as in the 
coronary arteries, the aorta and the pulmonary artery. Lafforgue ** 
noted a marked fall in blood pressure in a man during serum sickness 
following administration of meningococcus serum. Syncope was seen 
in 1 case; it was observed also by Vincent and C. Richet Jr.*** and 
Lian.'*" 
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Endocrine Complications.—Cordier, Morenas and Delore !** observed 
a case of marked adrenal insufficiency beginning with serum sickness 
which lasted four months. De Lavergne *** saw an increase 1n size of the 
thyroid (causing an increase of 1 to 2 cm. in the circumference of the 
neck) in 28 of 35 men suffering from serum sickness. This enlargement 
disappeared with the serum sickness. 


Mental Complications.—Hallucinations occurred for two days in 1 
patient who had been given diphtheria antitoxin. 


Central Nervous System Complications.—Stupor with no other signs 
was noted in 3 patients, lasting for a day in 2 and for two days in 1. 
A similar finding was reported by Crooks,'*® who had to resort to 
injections of epinephrine hydrochloride every two hours for five days in 
a woman of 26 years, who contracted serum sickness on the eighth day 
after a prophylactic injection of diphtheria antitoxin. Meningismus and 
encephalitis occurred in 2 cases, in both of which scarlet fever serum 
had been given. The meningeal signs appeared in 1 case eight days 
before the rash, with a spinal fluid cell count of 12, and in the other 
just before the rash, with a cell count of 50, mostly polymorphonuclears. 
In both cases the meningeal picture disappeared in three to four days. 
No other complication was present in either of these cases. It may be 
added that de Lavergne and Abel *** did spinal taps in 20 cases of serum 
sickness with no meningeal signs and found 5 to 28 lymphocytes with 
occasionally a polymorphonuclear cell. The spinal fluid became normal 
when the serum sickness disappeared. 

There are only 4 cases reported in the literature in which there was 
involvement of the central nervous system following parenteral injection 
of antitoxin. One of Kennedy’s '®* patients had partial hemiplegia fol- 
lowing a prophylactic intramuscular injection of scarlet fever serum, with 
"the spinal fluid showing pleocytosis (14 cells) but under great pressure. 
The second case was that of Bourguignon,’** in whose patient, a boy of 
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150. Crooks, T. T.: Late Serum Sickness from Diphtheria Antitoxin, J. A. 
M. A. 82:109 (Jan. 12) 1924. 
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8 years, meningeal signs, strabismus, paralysis of both arms and paresis 
of both legs developed after a prophylactic injection of tetanus serum. 
Lerond *** reported Landry’s type of paralysis associated with bulbar 
symptoms in a man of 43 years who had received a prophylactic 
inoculation of tetanus serum. The fourth case was reported by 
Morichau-Beauchant and Fagart ***; this will be discussed later. All 
the other cases of involvement of the central nervous system occurred 
after the intrathecal use of serum and were characterized by an increase 
in the meningeal signs, opisthotonos, stiff neck and fever; there fre- 
quently were present associated chill and coma, and occasionally death 
occurred. This was first noticed with meningococcus serum, when it 
was injected after a lapse of two or more days. One of the first to 
observe the complication was Hutinel,’** in 1910; he was followed by 
Netter and Debré,’®’ Grysez and Dupuich *** and Rolleston.**%® The 
first and last named each had 4 patients who were made so much worse 
that they died soon after the reinjection. In 1917 Neal and Abraham- 
son and others **° reported that injection of convalescent serum into a 
patient with poliomyelitis gave rise to acute aseptic meningitis in the 
majority of cases. Notwithstanding this knowledge, Park considered it 
advisable to treat preparalytic poliomyelitis with serum; not only had 
Weyer and he *** prepared a poliomyelitis horse serum the neutralizing 
power of which was four times as great as that of convalescent polio- 
myelitis serum, but they demonstrated that it gave protection to mon- 


keys if administered prior to the development of the symptoms. As 
interesting and hopeful as these results appeared, they did not provide 
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a good comparison with observations on human beings, since there is 
seldom a preparalytic stage in the monkey. Several patients were 
treated intrathecally with the serum, but its use was soon discontinued 
on account of the severe reactions which attended this mode of 
administration. To cite an example: 


J. B., a boy of 8 years, was admitted to the hospital on the third day of illness 
with a diagnosis of preparalytic poliomyelitis. He had a spinal fluid cell count of 
140 cells, 80 per cent polymorphonuclears and 20 per cent lymphocytes. He had 
no history of allergy or of any previous inoculation with serum. After giving 
negative reactions to intracutaneous and counjunctival tests with horse serum, he was 
given 20 cc. of poliomyelitis horse serum intramuscularly, and 10 cc. intrathecally. 

Fifteen minutes after the intraspinal therapy, he complained of pain in the head, 
vomited and was restless. 

At four hours, he had convulsions, was delirious and had a temperature of 
108.6 F. He was given a colonic irrigation with ice water, and the temperature 
was reduced to 102 F. in half an hour. 

At six hours, he was restless, the temperature was 105.2 F. and marked 
opisthotonos was present. A spinal tap showed the fluid to be under great pressure 
and to contain thousands of pus cells. After the tap he became quieter, but fifteen 
minutes later convulsions returned and kept on recurring every two to three minutes. 
The conjunctivas were deeply injected. In the belief that there was also edema 
in the central nervous system, epinephrine was administered. Ether was given by 
inhalation, and the child fell asleep. 

At seven hours, the patient was rational, vomiting, pale and calling for water 
but unable to retain it. 

At eight hours, he had convulsions and a temperature of 108 F. 

At nine hours, the patient was cyanotic. 

At eleven hours, the convulsions were more severe; the pulse rate was 156. 

At twelve hours, the child died. 

Necropsy—tThe interstitial emphysema present in both lungs was more pro- 
nounced anteriorly. The trachea and the bronchi were congested. The base of 
the tongue had marked lymphoid hyperplasia. The mesenteric nodes were engorged 
and hypertrophied. The heart was normal. The liver and the spleen were mark- 
edly congested. The kidneys were congested and the pancreas slightly congested. 
The adrenals were normal. There were hemorrhages in the stomach mucosa. The 
dura of the brain appeared normal, but the brain was markedly congested, soft 
and flabby; under the arachnoid, over both hemispheres, was a large amount of 
purulent fluid. There was great congestion on the surface of the cerebrum. 
Sectioning showed great congestion also of the cerebrum, the pons and the medulla. 
The ventricles were normal. 

Spinal Cord: In the spinal cord there was moderate edema of the dura; the 
cord was firm and congested. There was mushrooming of the cord substance over 
the cut edge. There was engorgement of cord substance. 


The findings of aseptic meningitis and thermal reaction following 
intrathecal administration of serum tend to indicate, according to Auer,’ 
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that death was not due to true anaphylaxis. However, one must admit 
that the findings in Hutinel’s and Rolleston’s cases after repeated intra- 
spinal injections were similar to if not identical with the ones reported 
here. The only difference was that in this series the reaction followed 
a primary injection in every one of the 5 patients to whom serum was 
administered intrathecally. The end result was the same, i. e. an edema 
of the central nervous system creating a pressure which gave rise to 
characteristic symptoms and signs. The mechanism, however, was not 
the same, for in Hutinel’s and Rolleston’s cases the reaction was due to 
sensitization while in this series it was due to the irritation caused by 
the introduction of a noxious agent. 

In the literature there is only 1 case in which similar symptoms 
and signs followed parenteral inoculation. This was cited by Halsted, 
quoting Kortright,’** who observed such manifestations after administra- 
tion of diphtheria antitoxin into the abdomen. Halsted gave the 
Brooklyn Medical Journal as his reference, but I was not able to locate it 
in any one of the volumes of the years 1895 to 1905 inclusive, although 
Kortright died in 1899. Neither was I able to find it or any reference to 
it in any one of Kortright’s several publications. Nevertheless, the fact 
remains that Besredka and Lissofsky *** and Gay, Southard and Fitz- 
gerald **° produced anaphylaxis in guinea pigs by subdural methods with 
similar findings ; so one must conclude that anaphylaxis does occur after 
repeated intrathecal injections but that the character and signs are modi- 
fied owing to the structure of the spinal canal and the brain. There 
were 2 other patients who died after receiving the same treatment as the 
one just cited. One of these was subjected to autopsy and showed 
identically the same changes. However, the same picture at times fol- 
lowed the administration of human convalescent poliomyelitis serum, 
except for the fact that there was no death. Occasionally a patient 
became comatose about one hour after its administration and had thou- 
sands of pus cells in the spinal fluid. One of the patients who responded 
in this way had such a severe reaction that I am inclined to believe that 
if more patients were treated there would be some deaths, even after the 
use of human serum. Moreover, even urticaria was observed by 
Dooley ?® on the third day, by me on the seventh day and by Netter *” 
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on the eighth day following the administration of convalescent serum. 
In their monograph on poliomyelitis, Landon and Smith ?** cautioned 
against the use of any intraspinal therapy. 

The serum sickness following the use of poliomyelitis horse serum 
was as severe as that following the use of scarlet fever serum. More- 
over, the only death which was due directly to serum sickness followed 
the use of poliomyelitis horse serum. 


A. W., a7 year old girl, was admitted to the hospital on the third day of illness 
with a diagnosis of preparalytic poliomyelitis. She had a history of scarlet fever, 
mumps, measles, whooping cough and toxin-antitoxin inoculations at 3 years of 
age. There was no history of allergy. The spinal fluid showed a count of 360 
cells with 24 per cent polymorphonuclear cells and 76 per cent lymphocytes. After 
giving negative reaction to intracutaneous and conjunctival tests with horse serum, 
she was given 20 cc. of poliomyelitis horse serum intramuscularly and 10 cc. intra- 
thecally. 

One hour later, there was intense pain in the back of both legs and heels. 

On the second day, there was severe meningismus. A spinal tap yielded cloudy 
fluid with 3,000 pus cells. The patient was rational. 

On the third day, the patient had a stiff neck and a headache. She was 
rational. A spinal tap yielded cloudy fluid under increased pressure. 

From the fourth to the eleventh day, a serum rash was present. It was 
scarlatiniform on the first day of its appearance but urticarial for the next seven 
days. During this time the patient was rational and the temperature ranged between 
100.8 and 102. 

On the twelfth day, the temperature was 105.4 F. The patient was rational. 
No paralysis was present. 

On the thirteenth day, the patient was worse, with convulsive movements of 
the face. The left leg and the right arm were hypertonic. The reflexes were all 
present but were diminished on the right. Later extreme spasticity of the left leg 
and the right arm was present; it lasted one-half to one minute, during which 
the pupils were greatly dilated and did not react to light. 

On the fourteenth day, the temperature was 108 F. A spinal tap showed 290 cells 
with 14 per cent polymorphonuclears. 

On the fifteenth day, the patient died. Unfortunately, necropsy was not per- 
formed. 


In this case the serum sickness apparently reactivated the previously 
edematous and injured tissues of the brain and the spinal cord. This 
tempts one to conclude that the death could have been prevented if serum 
had not been used. 

The only death following serum sickness reported in the literature 
was in the case of Morichau-Beauchant and Fagart. The patient was a 
man of 54 years who received a 10 cc. prophylactic inoculation of tetanus 
serum. His wound had healed in four days, but on the fourteenth day 
he had severe serum sickness, followed on the sixteenth day by paresis 
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of both legs and absence of reflexes. On the seventeenth day his arms 
became paralyzed and his respirations labored. He vomited and died. 

However, these meningeal reactions were rarely seen in the meningo- 
coccic meningitides, because serum was almost invariably administered 
daily, and preferably for an extra day or two, lest an interval elapse, if 
the culture was in the least questionable or if the condition of the patient 
did not appear to be improving. As noted previously, in 11 cases the 
injection was given during serum sickness without the slightest reaction. 
Included in this group was a case in which four injections were given 
daily while urticaria was present. Strangely, the serum sickness in 
patients treated with meningococcus serum was characterized by its mild- 
ness, although they had received the largest amount of serum. The 
incidence, however, was highest in these patients. 


Peripheral Nervous System Combplications——Peripheral neurologic 
complications, on the other hand, are not uncommon in the literature, 
although not a single one occurred in this entire series of 5,000 cases 
which were followed for ten or more days.'*** It is interesting to note that 
most of the paralyses followed the use of tetanus serum. Whether that 
was due to the fact that more patients received this form of antitoxin 
than any other is highly debatable, as no accurate records are available; 
this does not seem to be the entire answer. All the previous writers, such 
as Allen,’®* Doyle,‘"® Young ‘** and Bennett,!** who had given good recent 
reviews of the literature, and others before them, cited Engelmann,** 
Gangolphe and Gardeére,*** Vincent and C. Richet Jr. or others as the 


168a. Since this article was submitted for publication, the first neurologic com- 
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after intravenous administration of 1 cc. of 1: 100 dilution of type XXI antipneu- 
mococcus rabbit serum on the seventeenth day after primary inoculation. Treatment 
with parenteral injection of liver extract and thiamine hydrochloride followed by 
the Kenny method of hot packs and reeducation resulted in considerable improve- 
ment in eleven weeks. 
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first to report a neurologic complication following the use of antitoxin. 
Engelmann’s case, criticized by Doyle, ought to be omitted entirely for 
it is highly questionable. However, no previous writer ever mentioned 
Cnyrim,’"® who rightly merits the distinction, since as early as 1894 he 
reported paralysis in a man following inoculation with diphtheria anti- 
toxin in the left shoulder. Serum sickness developed on the eighth day ; 
it was followed on the fourteenth day by pain in thewight arm with limi- 
tation of motion in the right shoulder and the deltoid muscle. There 
have been, according to Bennett, about 115 cases of paralysis reported. 
In about 60 per cent of these the paralysis followed a primary injection, 
and in about 40 per cent of these there was complete recovery and in 
about 15 per cent no recovery. In the majority of cases the paralysis 
involved the nerves of the upper extremity, although the injection was 
often administered into the lower extremity. Paralysis was usually asso- 
ciated with, or followed soon after, the onset of serum sickness, but occa- 
sionally it occurred without any serum sickness. The prognosis was poor 
if no improvement was seen in three months. An interesting case is 
reported by Brahdy.’7® A left wrist drop followed inoculation with 
tetanus serum, with recovery in a few months. Three years later the 
patient was given another injection of tetanus serum, with recurrence of 
the paralysis but with no sign of recovery after three years. The mecha- 
nism of paralysis was suggested by Sicard and Cantaloube ; *”* they stated 
that paralysis is due to perineural edema of the affected area. This 
hypothesis holds for the complications referable to the central nervous 
system and receives confirmation by the 2 necropsies in this series as 
well as by the only previous 2 on record, those of Hutinel and Roger and 
associates.17§ The treatment suggested, which has shown some promise 
according to Bennett, is inducement of artificial fever, administration of 
vitamin B, and liver extract and dehydrating measures in the acute 
stage. 
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News and Comment 


GENERAL NEWS 


Physicians Certified by American Board of Pediatrics.—The following 
physicians were certified by the American Board of Pediatrics after the exam- 
inations in Philadelphia on March 30 and 31, 1942: 


Alfred Lawrence Abrams, Fort Bragg, N. C.; Rachel Ash, Philadelphia; 
Janet Sterling Baldwin, New York; Adolph F. Bien, Long Island City, N. Y.; 
Otto Emile Billo, New York; William R. Britton, Montgomery, Ala.; Joseph 
M. Cordi, Baltimore; Harold L. Davis, Trenton, N. J.; Edward P. Duffy Jr., 
Belleville, N. J.; William Hadley Faulkner, Nashville, Tenn.; Nathaniel Gilder- 
sleeve, Philadelphia; Mildred G. Gregory, Newark, N. J.; Joseph Nadell Gross- 
man, Philadelphia; Walter Harris, Forest Hills, N. Y.; Bernhard Henry 
Hartman, Asheville, N. C.; William Alderman Jaquette Jr., Swarthmore, Pa.; 
Morris N. Josell, Brooklyn; Sidney A. Kauffman, Indianapolis; Norman Kendall, 
Philadelphia; Anna Place Klemmer, Lancaster, Pa.; Anna Maria Kulka, New 
York; Joseph H. Lapin, New York; Samuel K. Levy, Brooklyn; George Samuel 
Meister, Brooklyn; Jeannette Munro, Princeton, N. J.; Emelie Munson Perkins, 
Rutland, Vt.; William Carey Rivenbark, New Orleans; Benjamin R. Roman, 
New York; Eugene F. Rooney, New York; Edward A. Saltzman, Brooklyn; 
Mario V. Scandiffio, Washington, D. C.; George J. Scovner, Brooklyn; Fred R. 
Shechter, Philadelphia; John Judd Shields, Philadelphia; Saul Starr, Brooklyn; 
Maxwell Stillerman, Great Neck, N. Y.; Abraham B. Susman, New York; John 
Calvin Traugh, Overbrook Hills, Pa.; Isidore Uviller, Brooklyn; Mortimer Wolf 
Weber, New York; Irving Weinstock, Rockaway Park, N. Y.; Gibson Jackson 
Wells, Baltimore; George M. Wheatley, New York; T. Irvin Willingham, Atlanta, 
Ga.; Blandina Worcester, New York; Murray Woronoff, Keyport, N. J., and 
Harry Zuckerman, New York. 

The following physicians were certified after the examinations in Los Angeles 
on April 21 and 22, 1942: 

William Thomas Auld, Stockton, Calif.; S. Gorham Babson, Portland, Ore.; 
George Bates, San Francisco; Gaston James Baus, Glendale, Calif.; Harold C. 
Bernstein, Los Angeles; Donald J. Bourg, The Dalles, Ore.; James Willoughby 
Burton, Los Angeles; Rea Forry Chittenden, North Hollywood, Calif.; Lewis 
Duncan Clark, Portland, Ore.; Joseph H. Davis, San Francisco; Stella K. Davis, 
Santa Ana, Calif.; George D. Doroshow, Los Angeles; Frederick Henry Fehl- 
mann, San Diego, Calif.; Don W. Freeman, Denison, Texas; Donald L. Gillespie, 
Butte, Mont.; A. Arthur Gilman, San Francisco; Alvin H. Jacobs, San Francisco; 
Percy Hall Jennings Jr., Berkeley, Calif.; Herbert D. Krieger, Beverley Hills, 
Calif.; Charles Wendell Leach, San Francisco; T. Jean Lovett-Jennings, Berkeley, 
Calif.; Robert S. McKean, Boise, Idaho; Clement Joseph Molony, Los Angeles; 
John Morgan Moore, San Francisco; Elizabeth A. Murphy, San Francisco; 
Thelma Perozzi, Santa Barbara, Calif.; Wendell M. Redfern, Glendale, Calif. ; 
Gordon Lewis Richardson, North Hollywood, Calif.; Ina M. Richter, Santa Bar- 
bara, Calif.; Harold Ewart Roe, Fort Douglas, Utah; Orlindo L. Ross, Salt Lake 
City; Kermit J. Ryan, Hollywood, Calif.; George H. Schade, San Francisco; 
Mary M. Schmeckebier, San Francisco; Walter Paul Sherrill, Phoenix, Ariz.; 
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Robert G. Shirley, Beverly Hills, Calif.; James Russell Sickler, Tucson, Ariz. ; 
Lawrence S. Siegel, Los Angeles; Robert Simonds, Los Angeles; Sydney Edgar 
Sinclair, San Francisco; Charles Calvert Stevenson, Oakland, Calif.; Raymond 
J. van Wagenen, Fresno, Calif.; Harold Weatherman, San Diego, Calif.; Jules 
C. Welch, Santa Monica, Calif.; John Charles Wilcox, Pomona, Calif.; William 
Rigby Young, Salt Lake City, and Morton Zall, Los Angeles. 

The following physicians were certified after the examinations in Cleveland 
on May 12 and 13, 1942: 

Sol M. Abelson, Chicago; John Adolph Anderson, Minneapolis; Franklin A. 
Benes, Shaker Heights, Ohio; Laura Carnell Bickel, Houston, Texas; Henri J. 
Breault, Windsor, Ontario, Canada; Harold W. Buchner, Detroit; George Warren 
Burnett, Oil City, Pa.; George Richard Clammer, Reading, Pa.; Charles Witt 
Cory, Saginaw, Mich.; Francis C. DeLorenzo, Fort Bragg, N. C.; Walton Mere- 
dith Edwards, San Francisco; Ely Epstein, Milwaukee; Meryl Myron Fenton, 
Detroit; Harold F. Flanagan, St. Paul; Louise Fry Galvin, Richmond, Va.; 
Joseph Henry Garthe, Rockford, Ill.; William H. Gronemeyer, Bay City, Mich. ; 
Bernard Gumbiner, Chicago; Lloyd Edwin Harris, LaFayette, Ind.; Glen E. 
Hause, Detroit; Louis E. Heideman, Detroit; Ramon Adair Henderson, Camp 
Forest, Tenn.; James G. Hughes, Augusta, Ga.; Kenneth Edward Humphrey, 
Alton, Ill.; William Fred Hunting, Cincinnati; Myron D. Jacoby, Detroit; Her- 
bert Bolster Johnson, Kingston, N. Y.; R. Marvel Keagy, Altoona, Pa.; Arthur 
Paul Keller, Ann Arbor, Mich.; George C. Kimmel Jr., Red Wing, Minn.; Peirce 
Darlington Knott, Sioux City, Iowa; Herbert H. Liberman, Moline, Ill.; Richard 
J. Lien, Rochester, Minn.; Joseph Howard Lyday, Denver; Richard Lewis Marks, 
Park Ridge, Ill.; Edward W. McCall, Fort Bragg, N. C.; Edwin Kenneth 
McDonald, Chicago; Rowland Lionel Mindlin, Detroit; William Barclay Nevius, 
East Orange, N. J.; Irving Posner, Detroit; Wallace S. Sako, New Orleans; Eli 
Scheer, North Bergen, N. J.; Eugene B. Schuster, Pittsburgh; Alfred Seymour 
Schwartz, St. Louis; Samuel Schwied, Chicago; Henry Siegel, Dearborn, Mich.; 
Jacob H. Turner, New York; Carl Fredrick Wagner, Cincinnati; Jerome E. 
Webber, Grand Rapids, Mich.; Beulah Wells, Cleveland, and Wilson Mumford 
Wing, New York. 


An oral examination will be held by the American Board of Pediatrics in 
New York on Dec. 5 and 6, 1942. All applicants expecting to take their oral 
examination at this time should take their written examination locally, under a 
monitor, on September 18. 


PERSONAL NEWS 


The John Phillips Memorial Medal of the American College of Physicians has 
been awarded jointly to the late Dr. James D. Trask and Dr. John R. Paul, asso- 
ciate professor of medicine at the School of Medicine of Yale University. 





Abstracts from Current Literature 


Metabolism; Infant Feeding; Milk and Other Foods 


THE PsycHOLoGICAL ASPECTS OF FEEDING IN EarLty CHILDHOOD. WILLIAM S. 
LancrorpD, J. Am. Dietet. A. 17:208 (March) 1941. 


It is important to be concerned not less with giving the child adequate amounts 
of the proper food but more with the child’s taking of food. Langford enumerates 
the different psychologic aspects of the feeding of the child dependent on the physio- 
logic development in childhood which regulates the appetite. The different diffi- 
culties in the judgment of such crises are discussed. Nevuratu, New York. 


Tue Speciric DyNAMIcC EFFects oF AMINO AcIDS AND THEIR BEARING ON THE 
CAUSES OF SPECIFIC DyNAMic Errects oF Prorerns. Max Kriss, J. Nutri- 
tion 21:257 (March) 1941. 


Max Kriss studied the specific dynamic effects of glutamic acid, aminoacetic 
acid, alanine, tyrosine, aspartic acid and asparagine by feeding these amino acids 
to rats in considerable quantities as supplements to a basal maintenance ration. All 
of the amino acids were found to have positive dynamic effects. Kriss found that his 
results were consistent with the theory that the dynamic effects of amino acids 
were by-products of intermediary chemical reactions (oxidative ard synthetic) and 
energy changes and did not act in the body as special metabolic stimulants in the 


pharmacodynamic sense. Frepeen, Kansas City, Mo. 


Common NvutrRiTIONAL FaALLacies. W. Weston, South. M. J. 34:397 (April) 
1941. 

From a vast practical experience the author gives some clearcut and precise 
comments on the common nutritional fallacies. Of the great mass of material 
which has been published during the past twenty-five years on problems of nutrition, 
much is worthless and the remainder of varying grades of importance. 

On careful analysis one may safely say that all elements required to meet the 
various demands of nutrition can be readily obtained without resorting to artificial 
sources. Most of the sensational fallacious announcements of discoveries have 
been made in reference to the mineral elements and, less often, to the vitamins. 

It is a fallacy seriously to consider or to be influenced by the propaganda that 
one’s iron requirements should be met by eating raisins or white bread. Both, as 
a matter of fact, are poor sources of this element. 

It would be a fallacy to eliminate tomatoes from the diet because they contain 
copper, which under certain conditions is a toxic element. Copper serves a useful 
and highly important function in favorably influencing hemoglobin regeneration. 

Among the “trace” inorganic elements, zinc has been ferociously attacked and 
has been the subject of a number of fallacies. 

It is a fallacy to assume that food cooked in aluminum ware is in any respect 
an etiologic factor in cancer or rickets or that aluminum as an ingredient of 
baking powder is toxic. 

It is a fallacy to conclude that oleomargarine is a satisfactory substitute for 
butter. 

It is a fallacy to assume that refined cereals have any useful place in the diet, 
because in refining cereal grains those portions of the grain that contain practically 
all of the mineral and vitamin elements are eliminated. 
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The author states that it is a fallacy to believe that there exists a perfect 
substitute for mother’s milk. No one has ever discovered the secret of adding 
the biologic elements of human milk to any other kind of milk. 

The author concludes with his opinion that when any chemical element is 
regularly found in the tissues or glands of the body and also in edible plants or 
foods this element should not be the object of suspicion. Scututz, Chicago. 





ANATOMY OF THE LACTATING BREAST. STEFAN ENGEL, Brit. J. Child. Dis. 38:14 


(Jan.-March) 1941. 


The breasts of 26 women who died intra partum or in the first few days post 
partum were examined. Sagittal sections of the whole breast were studied. For 
comparison the glands of various animals, e. g., cow, goat, sheep, ass, dog, rabbit 
and guinea pig, were examined. 

The “normal” type was encountered in only 8 (27 per cent) of the 26 human 
breasts. The normal breast is characterized primarily by the prevalence of glandu- 
lar tissue and the restriction of connective tissue to the amount just necessary for 
the formation of septums. The “hypogalactic” type consists chiefly of fibrous tissue 
and an almost negligible amount of glandular tissue (the external appearance of the 
breast gives no indication of the amount of glandular tissue it contains). Between 
these two types Engel proposes two intermediary types. Of the 26 breasts inves- 
tigated, 16 were of good or satisfactory structure, and 10 were unsatisfactorily 
or quite inadequately furnished with glandular tissue. 





LANGMANN, New York. 





NuTRITIONAL Factors IN DarK ApapTaTion. C. P. Stewart, Edinburgh M. J. 

48:217 (April) 1941. 

In the wider application of this term, dark adaptation connotes the acquisition 
of the power, during time spent in the dark, to appreciate consciously low light 
intensities, or dimly lighted objects. It has been a matter of knowledge for some 
time that failure of this adaptation is a condition of night blindness which may be 
cured or helped by the administration of cod liver oil or liver and that it occurs 
most often in undernutrition. An increase of such a state of night blindness was 
found in the first World War among the countries involved. 

There must be other factors in addition to vitamin A concerned in dark 
adaptation. It is probable that normal dark adaptation does indicate adequate 
intake of vitamin A in a person who is apparently healthy. But there may be 
persons with deficient dark adaptation in whom the administration of vitamin A 
causes no improvement. Some of the factors involved are not directly nutritional. 
The effect of advancing age is one of them. As regards nutrition factors, A is 
not the only vitamin concerned. Ascorbic acid will improve dark adaptation to 
about the same extent as equally large doses of vitamin A. 

Dark adaptation is deficient in certain diseases, such as tuberculosis and ulcer 
of the stomach or duodenum. Minor infections in children seem_to increase the 
demands for ascorbic acid. Dark adaptation diminishes with infection and is 
restored at recovery. Certain vitamins of the B group are concerned in light 
perception, since nerve metabolism of the retina is involved. Nerve tissue is 
extremely sensitive to lack of oxygen, the effect of which on vision has been 
shown by numerous workers. A partial anoxia influences dark adaptation. The 
author concludes that one should use caution in attempting to measure dark 
adaptation as an evidence of adequate intake of vitamin A. In many cases deficient 
adaptation may be improved by daily use of much vitamin A and vitamin C. 
Riboflavin and oxygen are nutritional factors which play a part, and carbohydrate 
metabolism is also important for the proper furictioning of nerve tissue. 


Nerr, Kansas City, Mo. 
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THE USE oF DESOXICORTICOSTERONE ACETATE IN THE TREATMENT OF DySTROPHIES, 
F, J. Mencuaca and N. Atparracin, Arch. argent. de pediat. 15:15 (Jan.) 
1941. 


The authors report favorable results from the use of desoxycorticosterone acetate 
in 7 cases of severe dystrophy. The beneficial result expressed itself mainly in 
better gains in weight. The treatment is still entirely experimental, and the 
authors suggest a very conservative attitude toward its use. 


ScuHLutTz, Chicago. 


THe SicN oF THE Dorsum (KNupsen and Scurérz). Cartos M. Papma 
RogvE, Bol. Inst. internac. am. de protec. a la infancia 14:357 (Jan.) 1941. 


The author refers to the sign of the dorsum as a means of discovering in later 
childhood a qualitative malnutrition, the result of an underfeeding during early 
childhood. The sign depends on the development of the spinal column and of the 
thoracic cavity; the dependence specially refers to the articular-ligamental and 
osteomuscular system. 

To investigate that sign the child should be observed in two positions: first 
sideways and then from the back; the subject should be naked and in an attitude 
of relaxation. 

The sign is negative (absent) when on the child’s lifting up his arms until 
they form a straight line with its body no change appears in the attitude of the 
back . . . and the vertebral line appears to continue right through. ; 
The sign is positive (present) when with the arms lifted up the thorax shows a 
rotation with elevation of the sternum and a horizontal position of the ribs; it is a 
new attitude of the spinal column which modifies its position, accentuating the 
lumbar lordosis. In the children who adopt this counterbalancing attitude the 
vertebral line is discontinued and at times sinuous. 

The investigation of this sign presents the following advantages: (1) It is 
comparatively easy to notice; (2) according to the authors, it is a true index of 
malnutrition or dysnutrition during early first childhood; (3) it can be neither 
modified nor corrected by gymnastics or later proper nourishment. 


Eprter’s SUMMARY. 


Tue STATE OF NUTRITION IN INFANCY. ALVARO AGUIAR, Rev. méd. munic. 1:487 
(April) 1941. 

The mortality and morbidity of infancy is dependent on nutritional disturbances. 
For this reason hospitals for children should endeavor to raise nutrition to its 
highest level. This will give the greatest protection against infection, as good 
nutrition means well-being in general. Sanrorp, Chicago. 


Vitamins; Avitaminoses 


NowpeLLacrous Eruptions Due To DEFICIENCY OF VITAMIN B Complex. PAvL 
Gross, Arch. Dermat. & Syph. 43:504 (March) 1941. 


A series of cases is reported of extensive and localized eruptions which 
responded to treatment with liver extract. The fact that some apparently diverse 
dermatoses respond dramatically to vitamin B complex therapy is shown by the 
cases reported. This finding and the corollary observation that many other 
patients show definite but incomplete improvement with such therapy have been 
recorded by other authors. The author has grouped these dermatoses and pointed 
out some important characteristics. He also pointed out that further observation 
is needed to understand the therapeutic action of vitamin B complex in derma- 


tologic conditions. Jackson, Iowa City. 
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Ascorsic ACID AND ARSPHENAMINE DERMATITIS: AN EXPERIMENTAL STUDY. 
Frank M. McDonatp and Hersert H. Jounson, Arch. Dermat. & Syph. 
43:682 (April) 1941. 

No relation could be found in guinea pigs between the quantity of ascorbic acid 
administered parenterally (or the ascorbic acid level in the blood) and the sensi- 
tivity to repeated intradermal injections of 0.15 per cent neoarsphenamine. 


Jackson, Iowa City. 


DISTRIBUTION OF VITAMIN D IN THE BRAIN AFTER REPEATED ADMINISTRATION 
oF Massive Doses: HIstoLtocic INVESTIGATION OF D-HyYPERVITAMINOSIS. 
HERMANN VOLLMER, Arch. Pediat. 58:9 (Jan.) 1941. 


Massive doses of crystalline vitamin D (2,260,000 U. S. P. units, or 200,000 
U. S. P. units per kilogram of body weight) diluted in oil and ether were given 
intramuscularly to a 3 year old girl who eventualiy died of lymphatic leukemia. 
Administrations were given twenty-six, thirteen and seven days respectively before 
her death. Macroscopic and microscopic postmortem examination did not reveal 
any demonstrable damage which could be ascribed to D hypervitaminosis. Biologic 
determination of vitamin D at assay levels of 20 and 8 U. S. P. units per gram 
of fresh tissue brought out the following results: No evidence of vitamin D was 
found in the thalamus, hypothalamus, hippocampus, corpus striatum, frontal lobe, 
medulla, hypophysis, thymus, liver or blood. The skin contained about 15 
U. S. P. units of vitamin D and the thyroid and parathyroid glands less than 
15 units. 

A 19 month old Negro child, who died of miliary tuberculosis, was given 
1,260,000 U. S. P. units (200,000 U. S. P. units per kilogram of body weight) of 
vitamin D in the form of concentrated fish liver oil (without a solvent) intra- 
muscularly nine and three days respectively before death. According to the same 
standards used in the previous case the author was unable to demonstrate any 
evidence of D hypervitaminosis. 

These results do not confirm the report of Windorfer that 4 per cent of the 
administered vitamin D is found in the brain. Orr, Buffalo. 


ATYPICAL MANIFESTATIONS OF INFANTILE Scurvy. NATHAN M. GREENSTEIN 
and Samuet R. Berenserc, Arch. Pediat. 58:168 (March) 1941. 


Atypical manifestations of scurvy are reported in a 4 month old infant. She 
had been well nourished and received an adequate supply of vitamin C. The 
pathologic changes in the humeri resembled those found in aseptic necrosis of 


the shaft. Orr, Buffalo. 


NEWER KNOWLEDGE OF VITAMIN B Complex. NorMAN JOLLIFFE, Bull. New York 
Acad. Med. 17:195 (March) 1941. 


In this paper the author presents a comprehensive review of present knowledge 
of vitamin B complex. Emphasis is laid on the clinical phases of this vitamin, 
with special reference to its availability in the daily menu of the average American 
family. The addition of certain fractions of this complex to flour is discussed. 


JauR, Omaha. 


Errect oF VitaAMIN C DerFicreENcy upoN SMooTH MUSCLE RESPONSIVENESS TO 
Nonspeciric STIMULATION. Harotp J. FriepMan, J. Allergy 12:221 
(March) 1941. 


The responsiveness of intestinal muscle of female guinea pigs to varying dilu- 
tions of histamine hydrochloride solution was determined. A group of animals 
fed a normal diet, a group fed a scorbutogenic diet with adequate vitamin C 
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and groups fed a scorbutogenic diet were used. Tests were made at varying 
intervals. It was concluded that the absence of vitamin C diminishes the respon- 
siveness of smooth muscles to stimulation with histamine. The change in response 
of smooth muscles becomes apparent on the fourth day of a scorbutogenic diet. 


Hoyer, Cincinnati. 


Levets or Ascorsic ACID IN THE BLoop PLASMA OF APPARENTLY HEALTHY CHIL- 
DREN. Freperic E. Hormes, GLENN E. CuLLen and Watpo E. NELson, 
J. Pediat. 18:300 (March) 1941. 


Levels of ascorbic acid in the blood plasma in a group of children from an 
orphanage were determined. The most significant observation was the relatively 
large number of children with low plasma levels. The levels obtained from the 
apparently well children in the orphanage were compared with those in a group 
of sick children in a hospital and in a group of children from a convalescent home 
with subacute or chronic infections or in the convalescent stage. Striking simi- 
larities were found in the blood levels of ascorbic acid of the children from the 
orphanage and those from the other institutions. The authors conclude that if the 
minimal adequate level of ascorbic acid in the plasma is to be considered as 0.6 mg. 
per hundred cubic centimeters, dietary standards should be revised. 


Rau, Cincinnati. 


VITAMIN E IN THE TREATMENT OF MusScLE DisorpERS oF INFANCY AND CHILD- 
HOOD. Simon Stone, J. Pediat. 18:310 (March) 1941. 


Stone reports on 2 patients with pseudohypertrophic muscular dystrophy and 
2 patients with myatonia congenita treated with wheat germ oil. In addition, a 
group of children between the ages of 1 and 5 years suffering from poor muscular 
development, inability to hold up their heads until 2 to 3 years of age and retarda- 
tion in beginning to walk were treated with wheat germ oil. Stone believes that 


in some children with poor muscular development the cause may be a deficiency 
of vitamin E. Deficiency of vitamin E in the mother’s diet during pregnancy or 
her inability to transmit vitamin E to the offspring is possibly a factor in the 
development of impaired musculature of the newborn infant. It is probable that 
certain types of muscular dystrophy, some myatonias and selected examples of 
poor muscular development in the young infant are expressions of the same 
deficiency. The improvement in these cases following vitamin E administration 
supports this hypothesis. Since most infantile diets are likely to be deficient in 
vitamin E, Stone suggests that in cases of certain obscure nervous and muscular 
disturbances of infancy and childhood vitamin E deficiency should be investigated 


as one of the causes. Ravs, Cincinnati 
4 : 


Dericiency Diseases: THEIR DIAGNOSIS AND TREATMENT. CORNELIUS P. 
Ruoaps, New England J. Med. 224:493 (March 20) 1941. 


The term “primary deficiency disease” is applied to the severe conditions that 
follow an intake of certain dietary constituents inadequate to maintain health in 
normal persons. Symptoms which occur despite a diet adequate for normal per- 
sons are termed manifestations of “secondary deficiency disease.” The diagnosis 
of individual symptoms that appear in the absence of a complete disease complex 
is suggested by the morphologic similarity of the lesions to those seen in classic 
deficiency disease and is confirmed by the response to specific therapy. 

At least six different mechanisms are now known to exist by which sec- 
ondary deficiency diseases may develop: (1) loss of essential dietary substances 
by diarrhea, such as that accompanying ulcerative colitis, chronic dysentery and 
intestinal tuberculosis; (2) interference with absorption of essential food sub- 
stances, as in sprue; (3) failure of the body to convert dietary constituents into 
the form in which they may be utilized, as in pernicious anemia; (4) inhibitory 
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power of infection on the action exerted by the essential food constituents; (5) 
congenital requirement of an abnormally high intake of certain dietary factors 
(the work of Brown has shown beyond question that certain young rabbits are 
abnormal at birth and will inevitably die unless the diet is supplemented by large 
amounts of certain vitamins); (6) increased demand for accessory food factors 
properly to detoxify certain poisonous compounds, such as dimethylaminoazo- 
benzene. If the content of the diet in certain vitamins (probably related to 
vitamin B) is decreased, symptoms promptly occur. 

“Certain fundamental principles are of the greatest importance in the treat- 
ment of the conditions under discussion. ; 

“In treating such conditions as pellagra and sprue, and at times pernicious 
anemia, clear evidence is at hand that a well-defined quantitative requirement for 
therapy exists. If less than the required amount is given, no response is 
obtained. . . . 

“It is clear that treatment should be administered parenterally in case the oral 
route has given unsatisfactory results. Here again, pellagra, sprue and pernicious 
anemia afford striking proof. : 

“It is apparent that symptoms due to lack of only one specific food constituent 
must be rare. . . . Successful treatment depends on supplying all the elements 
which are lacking. 

“From experience it has been concluded that the use of highly concentrated 
and purified vitamin preparations is to be avoided. If the necessity of parenteral 
administration requires a concentrate, it should be supplemented by crude material 
given orally. . . . The preparation of concentrates invariably involves some 
loss of active material.” GENGENBACH, Denver. 


A Stupy oF VITAMIN C NuTRITION IN A Group oF SCHOOL CHILDREN. MARIAN 
M. CRANE and Puitrep W. Woops, New England J. Med. 224:503 (March 
20) 1941. 


This study was undertaken to determine the state of vitamin C nutrition in 
a group of children attending an elementary school in a Maine village. Most of 
the children in this school were of French-Canadian extraction. Eighty-six chil- 
dren were studied in the autumn of 1938 and again in the spring of 1939. The 
group included 39 boys and 47 girls, ranging in age from 7 to 16 years. The major- 
ity of them, 72 (85 per cent) in the autumn and 75 (87 per cent) in the 
spring, had values below the level of 0.80 mg. per hundred cubic centimeters ; 
39 children (46 per cent) in the autumn and 54 (63 per cent) in the spring 
had values below 0.40 mg. per hundred cubic centimeters. Both tests of urinary 
tolerance and determinations of plasma ascorbic acid were made on each of 49 
children. 

At the time of the autumn examination, slightly more than one third of the 
children had inflammation of the gums of some degree; in the spring about half 
had such inflammation. Six children showed extensive, 19 moderate and 16 slight 
inflammation at the beginning of the test. Each child was supplied with tablets 
containing 50 mg. of crystalline ascorbic acid, with instructions to take 4 tablets 
daily. Between nineteen and twenty-one days after the therapy was started, the 
mouths were reexamined. Twenty-eight, or about two thirds, of the 41 children 
showed improvement in the condition of the gums, and 13 of these were free from 
inflammation. A good source of vitamin C was eaten with an average frequency 
of once daily by not more than 1 child in 7 in either season. 


GENGENBACH, Denver. 


Two New Forms or HypoviTaAMINosis IN INFANCY. Pepro Ruepa, An. Soc. 
puericult. Buenos Aires 7:6 (Jan.-March) 1941. 
Case 1.—T ype of avitaminosis: dyspepsia. 
M. M., aged 20 days, was given a diet of condensed milk. On the child’s 
admission the chief complaints were cough, periods of suffocation, vomiting and 
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obstinate diarrhea. Examination showed a poorly nourished boy with an enlarged 
abdomen. The heart and lungs were normal. The temperature (rectal) was 
96.6 F. Hot water bottles were applied, and he was given a broth made from 
Brazilian holly for six days. Then mother’s milk was given and the condition 
reversed in twenty-four to forty-eight hours. 

CasE 2.—T ype of avitaminosis: enterocolitis. 

J. P., 3 months and 25 days old, was breast fed for two months and then given 
condensed milk. He was admitted to the Children’s Home, with diarrhea, anorexia 
and insomnia. He had had diarrhea for several weeks, ten stools with mucus 
and blood. He weighed 4,800 Gm. His temperature (rectal) was 99 F. He was 
very pale, and his abdomen was distended. The reaction to a Mantoux test 
was positive. The diagnosis was enterocolitis from a lack of vitamin C, which was 
confirmed by treatment and by absence of ascorbic acid in the urine. Supplying 
orange juice in the diet cured the diarrhea. : GIFFEN, Toledo, Ohio. 


Sypuizitic Form or Acute Beriserr. G. C. Penicuet and A. G. Lopez, Arch. 
de med. inf. 10:51 (Jan.-March) 1941. 


The authors report this rare condition in a child 17 months old. It was in 
good health and received a diet of cow’s milk, vegetables and occasionally meat. 
Suddenly the following symptoms developed: cyanosis, hepatomegaly, marked 
tachycardia, some paresis—especially of the flexor muscles of the neck—and 
marked irritability, with abolition of reflexes. Acute poliomyelitis, an acute form 
of polyneuritis and an infection such as diphtheria were considered. 

In their analysis of the case, the authors concluded that they were dealing 
with a form of beriberi. Treatment with massive doses of vitamin B,: caused 
marked amelioration of symptoms in a short time. The hepatomegaly disappeared 
within a day, and the cerebral symptoms and cyanosis disappeared within twenty- 
four hours. The tachycardia continued unless the vitamin B complex was con- 


tinually given. Scuiutz, Chicago. 


A Case or Grave Rickets. Marcero Garcia and Joao FrrM1Ano Fortes, Rev. 
méd. munic. 1:380 (March) 1941. 


A 4 year old Negro child had besides the usual rachitic changes decalcification 
and multiple fractures. Roentgenograms are shown. Cure was effected by large 
doses of vitamin D by mouth and injections of a colloidal calcium preparation. 


SanrForp, Chicago. 


Hygiene; Growth and Nutrition; Public Health 


PuysicaL Fitness IN TERMS OF PHYSIQUE, DEVELOPMENT AND BasaAt METAB- 
ovisM. Norman C. Werzet, J. A. M. A. 116:1187 (March 22) 1941. 


A grid was devised from information on several thousand children. Charting 
the simple facts of weight, height and age of a child immediately reveals his 
physique (body build); developmental level, nutritional grade, physical status and 
relative age advancement. 

Annual or semiannual charting reveals the progress, which should be regular 
unless some factor requiring investigation is operating. Thirty per cent of chil- 
dren show regular development, as is demonstrated by physicians’ examinations 
also. Ninety-four per cent agreement was found between physicians and the 
grid findings. 

Particularly valuable is the large scale screening of school children to refer 
those necessary to their physicians. Heersma, Kalamazoo, Mich. 
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CLINICAL APPRAISAL OF GROWTH IN CHILDREN. JuLIAN D. Boyp, J. Pediat. 
18:289 (March) 1941. 


Data are presented illustrating the growth of children under varied circum- 
stances. The significance of a child’s height and weight at any given moment 
reflects that child’s propensities as they have been molded by his conditions of 
living. To the physician the following recommendations are made: Each examina- 
tion of the infant and child should include records of certain specific measurements 
and data regarding the rate and degree of growth and development. These should 
be appraised against available standards of normality. A physician must not 
assume that a child who falls within these standards is developing as well as he 
might under improved circumstances. If a child falls below such standards a 
search should be made for abnormalities of body or incorrect methods of living. 
Standards of growth and development should be accepted as cross-sectional averages 
of children from diverse groups and of varied levels of health rather than ideals 


of achievement. Rava, Cincinnati. 


THe IMPORTANCE OF THE Factor OF ILLEGITIMACY IN INFANTILE MORTALITY. 
Jutio A. BauzA, Bol. Inst. internac. am. de protec. a la infancia 14:395 (Jan.) 
1941. ; 


The author emphasizes the seriousness of the problem of the birth rate of 
illegitimate children in Uruguay, and in Montevideo, the capital city; for more 
than thirty years this rate has been increasing slowly but progressively, attaining 
27 per cent for the country in 1938 and 25.3 per cent for Montevideo in 1939. 
The Children’s Code provides for investigation of the paternity of the child and 
establishes the obligation for the father to supply money for board, but these 
regulations are as yet little known. 

The increase of illegitimacy puts in danger the lives of this category of chil- 
dren and thus annuls in great part the efforts which might have brought about a 
decrease in infant death rate, which in Montevideo in 1939 was 81 per thousand 
children under 1 year of age. In 1938 the mortality rate among illegitimate 
children under 1 year of age was three and three-tenths times greater than that 
among the legitimate ones. 

Finally the author proposes adoption of the following measures: (1) to give 
prenatal assistance to unmarried mothers; (2) to inform the agencies whose duty 
is to supervise children during first childhood about all illegitimate births; (3) to 
make known the articles of the Children’s Code referring to the decisions of the 
investigation of paternity as well as the obligation of the father to pay for the 
boarding of the child; (4) to use great celerity in the report of the judgments of 
paternity and board pensions; (5) to advance (from the State) the boarding pension 
or a part of it to the mother who has initiated a law suit of paternity, as long as 
the judgment has not been pronounced or as long as the father is not able to pay 
it; (6) to establish homes for mothers so that they may be able to feed their 
babies, residence there being obligatory for six months, except in special cases; 
only exceptionally would children under that age be received in the day nurseries; 
(7) to control completely the home placement of children under the guardianship 


of the state. From THE AuTHoR’s SUMMARY. 


Tue Kutstinc (YUNNAN) HEALTH DEMONSTRATION CENTRE: A REVIEW FOR 
1939-1940. D. G. Lat and C. M. Cuu, Chinese M. J. 59:468 (May) 1941. 


Various tables are given, among them one listing the number and percentage of 
physical defects in school children in the city of Kutsing. Trachoma was the 
most common; treatments for it were extensively used, and 16 per cent of those 
affected were cured. Communicable diseases occurring in the Health Demonstra- 
tion Centre showed much the common incidence found in other countries where 
public health measures are not yet well established; these were typhoid, cholera, 
bacillary dysentery, typhus and especially smallpox. Sanitation service as well as 
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public health nursing were carried out from the center as a matter of health 
demonstration and to make the center a place of educating a public health personnel. 
The war and other factors interfered somewhat with the development of this 


program. NerF, Kansas City, Mo. 


Prematurity and Congenital Deformities 


Teras ANapipymus. Mutton G. Porter, New York State J. Med. 41:492 
(March 1) 1941. 


A baby of 14 pounds (6,350 Gm.) was born with two normal-sized heads. 
In addition, there were found two spinal columns, two pairs of lungs, two hearts, 
two stomachs, two livers, two gallbladders, two esophagi, two spleens, one pan- 
creas, one set of pelvic organs, and two duodenums which fused together into a 
single intestinal tract. The two hearts were within one pericardial sac. It was 
necessary to sever one of the heads in order to deliver the child. The mother 
made a good recovery. Two photographs are shown. 


AIKMAN, Rochester, N. Y. 


GARGOYLISM: Report oF Four Castes. JoHN Ross, Witt1AM A. HAWKE and 
Avan Brown, Arch. Dis. Childhood 16:71 (March) 1941. 


Four cases of gargoylism are reported in this article. The condition in the 
first 2 cases (those of sisters) conformed in all details to the classic descrip- 
tion and was considered a complete form of the syndrome. In the other 2 (those 
of brothers) there were no corneal opacities, but the condition conformed in all 
other repects and was considered an incomplete form of the syndrome. No direct 
evidence was obtained to support the belief that gargoylism is due to a dis- 
turbance of lipid metabolism, since in none of these cases was an autopsy performed. 


Ketty, Milwaukee. 


Derectinc Petvic Contractions. J. CuHassar Morr, Edinburgh M. J. 48:361 
(June) 1941. 


While this article is of interest chiefly to those who practice obstetrics, one 
paragraph of general interest mentions the pitfalls in the roentgenologic measure- 
ment of the fetal head in utero. The writer mentions 2 instances in which hydro- 
cephaly of the fetus was assumed to exist because when examination was made 
in the dorsal position the shadow cast by the head seemed to indicate that it was 
much enlarged. In such a position, when the head is situated in the upper pole 
of the uterus the shadow is greatly magnified. Unnecessary cesarian section was 
performed in these 2 instances because of such an interpretation of the roent- 


genograms. Nerr, Kansas City, Mo. 


Tue Enercy Quotient or THE IMMATURE. A. GaLeotti Fort, Riv. di clin. 
pediat. 39:1 (Jan.) 1941. 


The energy quotient is the number of calories per kilogram of body weight 
that a child consumes. In a breast-fed child this is a very good index of appetite 
and ability to digest and absorb food. 

Thirty-eight immature children were observed in this study, ranging in weight 
from 1,120 to 2,340 Gm. when they first came under treatment at an age under 
24 days. The energy quotients were figured out each week and compared with 
the gain in weight. The energy quotients varied from 92 to 270, the mean value 


being 163.5. Hicerns, Boston. 
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‘OENTGENOLOGIC DIAGNOSIS OF MALFORMATIONS OF THE FETAL SKULL AND SPINE 
DurRING PREGNANCY AND AFTER BirtH. B. Ortow, Ztschr. f. Geburtsh. 
u. Gynak. 122:69, 1941. 


The author stresses the fact that roentgenograms made to determine the pos- 
<ible existence of a skeletal malformation in a fetus should show a lateral view of 
the maternal pelvis. The fetus is then not superimposed over the maternal spine, 
and there is a greater likelihood of obtaining a lateral view of the fetal spine and 
head. The majority of bony defects can be diagnosed before birth by a competent 


roentgenologist. Apair, Chicago. 


Newborn 


RittER’s DISEASE: REPORT OF A CASE IN A PREMATURE NEGRO INFANT. ROLAND 

B. Scorr, Arch. Pediat. 58:137 (March) 1941. 

The patient died, and at the time of death there was an extensive epidermolysis. 
Cultures inoculated with fluid aspirated from the early intact vesicles remained 
sterile. However, just prior to death Staphylococcus aureus was recovered from 
areas beneath the exfoliating skin. Orr, Buffalo. 


A CLINICAL STUDY OF THE Use oF A Liguip DexTRIN-MALTOSE-DEXTROSE Car- 
BOHYDRATE IN THE NEWBORN. GERARD N. Kross, Arch. Pediat. 58:243 
(April) 1941. 

One hundred successive newly born infants were given a 5 per cent solution 
of liquid dextrin-maltose-dextrose carbohydrate six hours and twelve hours after 
birth and every four hours thereafter. If complementary feedings were needed, 
1 part evaporated milk, 2 parts water and 5 per cent added carbohydrate were 
given; liquid dextrin-maltose-dextrose carbohydrate was used. One hundred other 
infants were fed, for comparison, a 5 per cent dextrin-maltose solution as a pre- 
lacteal feeding in the same manner. There were slightly less initial loss of weight 
and greater gain in weight on discharge in the group fed the liquid dextrin-maltose- 
dextrose carbohydrate solution. 

The author concludes that liquid dextrin-maltose-dextrose carbohydrate is a 
perfectly safe and well utilized carbohydrate. Orr, Buffalo. 


ISOIMMUNIZATION IN PREGNANCY: Its PossIBLE BEARING ON THE ETIOLOGY OF 
ERYTHROBLASTOSIS ForTALIs. Puitip Levine, EuGeNne M. Katzin and LyMAn 
BurnuamM, J. A. M. A. 116:825 (March 1) 1941. 


The possibility of the presénce of an agglutinin produced in a similar fashion 
to the anti-Rh factor of Landsteiner and Wiener as a cause of erythroblastosis is 
offered. It was suggested after observation of fatal transfusion reactions to mothers 
delivered of such babies and given fathers’ blood. Some of these mothers gave 
blood samples free of the agglutinin shortly after transfusion (the antibody being 
fixed), only to have its presence demonstrated later. The occurrence of erythro- 
blastosis and related syndromes in certain children of mothers by one father and 
not in children by another iather would also be explained by this theory. 


HeEeErsMA, Kalamazoo, Mich. 


TREATMENT OF HYPOPROTHROMBINEMIA (HEMORRHAGIC DISEASE) OF THE NEWw- 
BORN INFANT. Ropert B. Lawson, J. Pediat. 18:224 (Feb.) 1941. 


Lawson describes a microprothrombin test. Six newborn infants with hemor- 
rhagic disease successfully treated with vitamin K are described. Lawson presents 
evidence to show that intramuscular administration of blood is of no advantage in 
the prophylaxis and treatment of hypoprothrominemia of the newborn infant. One 
milligram of 2-methyl-1, 4-naphthoquinone (menadione) given intramuscularly to 
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the newborn infant will prevent the development of hypoprothrombinemia. From 
2 to 4 mg. given to mothers six to twelve hours before delivery will prevent serious 
rises in the microprothrombin times of the newborn infant. 


Rau, Cincinnati, 


VITAMIN K AND THE PRENATAL AND PoSTNATAL PREVENTION OF HEMORRHAGIC 
DISEASE IN NEWBORN INFANTS. FRED. S. BRUCHSALER, J. Pediat. 18:317 
(March) 1941. 


A rapid microtest for prothrombin determinations requiring only 10 cu. mm. of 
capillary blood is described. The prothrombin levels are reported in percentage 
of the adult normal: 


Clotting time of normal 


adults in seconds 
x 100 = Infant prothrombin level in 


Clotting time of infants percentage of adult normal 
in seconds 

The average prothrombin time of 30 normal infants on the first day of life 
was 58.3 per cent, on the fourth day of life 54.4 per cent and on the sixth day 
57.1 per cent of adult normal. The average prothrombin level of another group of 
30 normal newborn infants to whom vitamin K had been given for the first six 
days of life rose from 59 per cent to 70.9 per cent by the second day, to 80.9 per 
cent by the fourth day and to 84.4 per cent of the adult normal by the sixth day 
of life. Similar levels were obtained when vitamin K was administered to the 
mothers of 10 babies while they were in labor and during the first six days after 


delivery. Rau, Cincinnati. 





DacryocysTITIS OF THE NEwsorn. Harry V. Jupce, New York State J. Med. 
41:25 (Jan. 1) 1941. 

Dacryocystitis is due to an incomplete or delayed canalization of the nasolacrimal 
duct. In the simple examples of the disease spontaneous cure may occur. The 
more complicated condition requires the introduction of a probe. This should never 
be done except as a last resort. Judge uses Creigler’s method of expressing the 
contents of the lacrimal sac in some cases. He explains this method in detail. Four 
cases of chronic dacryocystitis were observed. In a number of cases cure was 
effected by swabbing under the lower turbinate of the infected side. 


AIKMAN, Rochester, N. Y. 


CoMPARATIVE EFFECT OF VITAMIN K AND WHOLE BLoop ON PROTHROMBIN 
DericreNcy OF A NewsorN INFANT. H. C. Wittumsen, H. E. StTapier 
and C. A. Owen, Proc. Soc. Exper. Biol. & Med. 47:116 (May) 1941. 


The prothrombin of the plasma was determined in 23 healthy infants on the 
third or fourth day of life, and the effects of vitamin K and of blood were studied. 
Aqueous solutions of 4-amino-2-methylnaphthol (synthetic vitamin K), 1 mg. dose 
given by mouth, by vein and subcutaneously, maternal whole blood, 15 cc. dose, 
given intramuscularly and subcutaneously, and serum, 7 cc. given intravenously, were 
administered, and the effect in the prothrombin level was noted. Synthetic vita- 
min K produced a rapid rise in prothrombin level, while whole blood caused only 
a slight shortening of the prothrombin time; thus vitamin K is superior to maternal 
blood in elevating the prothrombin concentration in the blood. 

HAnsEN, Minneapolis. 


Icrerus Gravis NEONATORUM WITH EryTHROBLASTOSIS. HELEN McKrn ey, Arch. 
Dis. Childhood 16:63 (March) 1941. 
Icterus gravis neonatorum with erythroblastosis is a definite clinical entity 
with characteristic syndrome, blood picture and pathologic changes. In evaluating 
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he results of therapy, it would appear that a combination cf repeated transfusions, 
intravenous injections of calcium gluconate and intramuscular injections of liver 
results in the greatest number of uncomplicated recoveries. 







Ketty, Milwaukee. 






Tue DEVELOPMENT OF VITAMIN K AND Its CLINICAL USES IN THE NEONATAL 
Pertop. Howarp Savace, Arch. Dis. Childhood 16:67 (March) 1941. 


The author reviews the story of the development of vitamin K and strongly 
urges its use not only in treatment but in prevention of neonatal hemorrhagic 


disease. Ketry, Milwaukee. 










Is THereE A Direct RELATION BETWEEN THE WEIGHT OF THE PLACENTA AND 
THAT OF THE Fetus? WERNER WotFRAM, Ztchr. f. Geburtsh. u. Gynak. 
122:88, 1941. 

A direct relation exists between the weight of the placenta and the weight of 
the fetus throughout the period of gestation. During the latter months of preg- 
nancy the increment of growth in the fetus exceeds that of the placenta. In the 
seventh month of pregnancy the ratio of placental weight to fetal weight is 1: 3.7, 
and at the end of pregnancy it has dropped to 1: 75. Apatr, Chicago. 













Acute Contagious Diseases 






PARAPLEGIA DUE TO MEASLES ENCEPHALOMYELITIS: REPORT OF CASE. CHAUNCEY 
Prentiss Warp, Arch. Pediat. 58:83 (Feb.) 1941. 


The author has reviewed 11,747 cases of measles. Encephalomyelitis occurred 
in 5 instances. In the case reported severe encephalitis developed and for several 
days the child’s condition remained grave. The encephalitis gradually subsided, 
only to be followed shortly by signs of a transverse myelitis with a flaccid para- 
plegia and “cord” bladder. Complete paralysis persisted for nine days; recovery 
began and was complete in two months except for a sequela of spastic paralysis of 


the legs. Orr, Buffalo. 










ScHULTZ-CHARLTON AND Dick Tests 1n ScaArLeT Fever. Epwarp Press and 
ABRAHAM M. Litvak, Arch. Pediat. 58:194 (March) 1941. 


A definite majority of 1,384 patients with scarlet fever had negative reactions 
to Dick and Schultz-Charlton tests even during the first two to three days of their 


illness. Orr. Buffalo. 









PoLioMyYELITIS. JoHN R. Paut, Bull. New York Acad. Med. 17:250 (April) 
1941, 


The author reviews the present theories regarding certain phases of the disease 
with special reference to transmission. The mode of spread, the author states, is 
as yet an unsettled question. He does not believe that the nasopharynx constitutes 
the usual portal of entry. He believes that the disease is probably transmitted 
from person to person through a number of different channels. Close and intimate 
contact is a factor, although the situation is not so simple as to be explainable 
on that basis alone. Nor does it appear likely that poliomyelitis is a true water- 
borne disease. The question is raised as to whether there may not be an extra- 
human host, perhaps an insect, a mammal or even a bird. As yet, the author 
concludes, there is no direct evidence for this belief, but the circumstantial evi- 
dence for an extrahuman virus reservoir is at least good. Jaur, Omaha. 
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StrEPTococcus CONVALESCENT SERUMS (SCARLATINA): THE POTENTIALITIES oF 
Type Specrric Poors. Ertinc S. PLraton, Paut F. Divan and Rosert EF. 
Hoyt, J. A. M. A. 116:11 (Jan. 4) 1941. 


Pooled convalescent scarlet fever serum proved in controlled laboratory studies 
to have considerable antitoxic and antibacterial properties, in contrast with com- 
mercial antitoxin, which lacked antibacterial and other properties desirable in 
limiting the effects of scarlet fever. Hyperimmunization of human serum seemed 
unsuccessful. The processing of serums for use in scarlet fever requires study as 
to antibody activities and typing and grouping of these properties. 


HeersMA, Kalamazoo, Mich. 


NEPHRITIS IN SCARLET FEVER AND Its TREATMENT. CONRAD WESSELHOEFT, 
J. A. M. A. 116:36 (Jan. 4) 1941. 


Nephritis occurring in the course of scarlet fever is similar to that due to 
other acute infections. Its onset may be associated with evidence of flare-up of 
the infection. The absence of tonsils does not materially improve the prospects. 
Dietary regulations which have been considered important include a diet rich in 
protein and offering fluids freely. Ten per cent dextrose given intravenously is 
useful in the présence of vomiting or poor intake. The severity of the condition 
is determined by the urinary findings, particularly persistent albuminuria, retention 
of nitrogen, hypertension, evidence of cerebral edema and anuria. 


HeersMa, Kalamazoo, Mich. 


Tue Virus oF PoLIoMYELITIS IN STOOLS AND SEWAGE. JoHN R. Paut and 
James D. Trask, J. A. M. A. 116:493 (Feb. 8) 1941. 


Stool tests of 18 members of three intimate households revealed poliomyelitis 
virus in 6 instances. In 2 cases the disease was paralytic and in 2 abortive. After 
a mild epidemic downstream in rural Connecticut, the authors acted on a sugges- 


tion of foreign authors and others which has been largely ignored, that the disease 
may be spread in sewage. They tested samples during three epidemics and 
found an incidence of 10 per cent positive sewage samples. These were limited 
to the time of the epidemic and were particularly prevalent near a hospital of 


poliomyelitic patients. Heersma, Kalamazoo, Mich. 


RECOVERY FROM MENINGOCOCCEMIA AND MENINGOCOCCIC ENDOCARDITIS FOLLOWING 
ANAPHYLACTIC SHock. G. BaEuR, J. Mt. Sinai Hosp. 7:294 (Jan.-Feb.) 1941. 


Baehr suggests that the universal employment of sulfapyridine (2-[paraamino- 
benzenesulfonamido]-pyridine) has served to obscure the equally dramatic crisis 
which signalizes spontaneous recovery in lobar pneumonia. He reports an instance 
which illustrates that an insignificant physical or chemical agent is sometimes 
capable of setting off an immunologic trigger mechanism which suddenly controls 
a previously overwhelming infection. After an illness of ten weeks from what 
appeared to be a fatal meningococcic infection, and at a time when death appeared 
imminent, anaphylactic shock followed by a chill and a temperature of 106.4 F. 
resulted in immediate and complete sterilization of the infection. Although spon- 
taneous recovery from meningococcemia and meningococcic endocarditis is not 
rare, such an outcome could not have been expected in this instance. Hyperpyrexia 
may have played a part, as gram-negative cocci are unusually thermolabile. How- 
ever, the temperature had repeatedly been as high as 105.8 F. without any influence. 
During the ten weeks of illness the immunologic forces had been unable to over- 
come the infection. The sudden and almost fatal anaphylactic shock from a drop 
and a half of serum, and perhaps the severe rigor and pyrexia which followed, 
had a rapid and profound influence on the balance between the infection and the 
forces of recovery. Ten days after the incident the patient, a girl of 13, was able 
to walk out of the hospital. J. A. M.A. 
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MENINGOCOccUS MENINGITIS: ROLE OF THE LABORATORY IN THERAPY. Sara E. 
BRANHAM, J. Pediat. 18:217 (Feb.) 1941. 


This paper discusses the role of the laboratory in the treatment of meningococcic 
meningitis. It emphasizes the importance of determining the serologic groups of 
the meningococci found in any given case, of knowing something about the suit- 
ability of the serum used in treating the infection, of administering the serum by 
the most suitable route and of considering the use of combined drug and serum 
in cases in which such a combination is not contraindicated. 


Rauu, Cincinnati. 


TREATMENT OF MEASLES WITH CONVALESCENT SERUM AND CONCENTRATED ADULT 
NorMAL SERUM. . JEROME L. Korn, Irvine F. Krein and HERMAN SCHWARZ, 
J. Pediat. 18:476 (April) 1941. 


Convalescent serum (40 to 50 cc.) was given intravenously to 5 patients during 
the preeruptive stage of measles; in 4 definite modifications of the measles was 
obtained. Eight children were given 40 to 105 cc. of convalescent serum early in 
the eruptive stage without appreciable effect. Twelve children were given con- 
centrated adult serum (30 to 70 cc.) intravenously during the preeruptive stage. 
Only 1 patient showed any modification of the measles. Ravn, Cincinnati. 


AcuTE LARYNGEAL OBSTRUCTION AS A COMPLICATION OF Meastes. H. H. 
SHuMAN, New England J. Med. 224:727 (April 24) 1941. 


Acute laryngeal obstruction is a rare but serious complication of measles. 
Statistically, it occurred in less than 1 per cent of the total number of patients 
with measles (3,677) admitted to the Willard Parker Hospital from June 1931 
to June 1934. Contrary to most opinions, acute laryngeal obstruction can occur 
in any stage of measles—in the preeruptive, eruptive or posteruptive stage. 
Pathologically, in the patients examined the edema was located chiefly in the 
supraglottic area and was usually severe. Laryngeal cultures showed Staphylo- 
coccus aureus or a hemolytic streptococcus as the offending agent in about equal 
proportions. Pneumonia developed in about 50 per cent of the patients as a 
further complication. The author reports in detail 3 cases of measles complicated 
by acute laryngeal obstruction in which the patients were treated by intubation. 
Characteristic of this type of management is the necessity for careful nursing 
supervision and frequent reintubation, but this is compensated for by the infrequent 
occurrence of complications and by the freedom from the danger of repeated 
blocking, which is always present when a tracheotomy tube is used. In addition, 
there is no scarring of the neck, a condition of benefit to the patient in later life. 


GENGENBACH, Denver. 


CuRRENT ProBLEMS IN DiIPHTHERIA. ERICH SELIGMANN, New York State J. Med. 
41:136 (Jan. 15) 1941. 


Seligmann makes a careful review of the unsolved problems of diphtheria. 
The facts that the severity of the disease changes continuously in different countries 
and that experimental epidemiologic studies with mice are not possible increase 
the problem. The differentiation of diphtheria types is most important from the 
point of view of bacteriology, pathology and epidemiology, but the wide variations 
obtained by observers in different localities make it difficult to define any basic 
standards. The authorities are mot agreed regarding artificial immunization. 
Several feel that other factors produce the immunity. 


AIKMAN, Rochester, N. Y. 


Tue TELLURITE TEST FOR THE DraAGNosis oF DIPHTHERIA. Morris S. STERN 
and M. Bernarp Branupy, New York State J. Med. 41:588 (March 15) 1941. 
This test is done by applying a 2 per cent solution of potassium tellurite directly 
to the diphtheritic membrane in situ. The membrane is supposed to turn black 
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or gray in ten minutes. No change in color is supposed to occur in nondiphtheritic 
membranes. The test was done in 30 cases, which gave a false negative error 
of 23 per cent and a false positive error of 50 per cent, showing that little -reliance 


can be placed on the test. A1xMaNn, Rochester, N. Y. 


DiPHTHERITIC MEMBRANE. SQuirE S. BozartH and Louis J. Wor, Northwest 
J. Med. 40:96 (March) 1941. 


The authors report a case to emphasize the possibility of far-reaching diphtheria 
in cases in which there are minimum clinical evidence and negative cultures. Their 
patient, with only a small patch of exudate, less than 0.5 cm. in diameter, on the 
posterior pillar of the left tonsil and two negative throat cultures, expelled a 
diphtheritic membrane which had apparently extended from the larynx past the 
bifurcation of the trachea and into the bronchi. No respiratory embarrassment 
was noticed at any time preceding the expulsion of this membrane. The patient 


recovered. Ropertson, Omaha. 


PuRPURA IN THE Course OF Meastes: A Case TREATED WITH VITAMIN P. 

A. A. Miter, Brit. J. Child. Dis. 38: 1 (Jan.-March) 1941. 

Purpura in the course of measles is admittedly rare. In the majority of the 
cases reported in the literature the attack of measles preceding the purpura was 
mild or moderate. 

The case reported is that of a boy of 5 in whom thrombopenic purpura 
developed on the eighth day of measles. He was treated with vitamin P (hes- 
peridin) and made a rapid recovery. Hematuria was a prominent feature of the 
illness. He had had moderate epistaxis for a week previous to an attack of 
diphtheria at the age of 3 years. His mother and an older sister had repeated 
epistaxes, and the sister also uterine hemorrhages. Vitamin P was given in 0.25 
Gm. tablets at two hourly intervals. After twenty-four hours (total of 3 Gm.) 
epistaxis. and oozing from the gums had ceased and no fresh petechiae developed. 

The main therapeutic effect of vitamin P is held to be a “specific regulating 
influence on the permeability of vessels.” Its use in purpuric conditions has been 


limited up to now. LancMann, New York. 


Tue TREATMENT OF WuHoopING CouGH BY FLIGHTS IN AN AIRPLANE AT HIGH 
A.titupes. B. Detcapo Correa, An. Soc. puericult. Buenos Aires 7:1 (Jan.- 
March) 1941. 

Giola stated that the inhabitants of Lombardy and the hills of Milan put a 
child with whooping cough on the handle bars of a bicycle and run it as fast as 
they cam against the wind. This aeration shortens the course of the disease. 
Challamel, in 1911, used the rapid aeration by means of rides in an automobile, 
with good results. 

According to Dr. Correa’s technic, the child was taken up in an airplane to an 
altitude of 1,200 to 1,300 meters; the cabin was opened in some cases and closed 
in others. The number of treatments was two or three, and they were spaced 
two to six days apart. 

The results were wonderful, the author states. After but one ride the whooping 
was attenuated, and after two or three rides it disappeared completely, a bronchial 
cough only remaining in some. Vomiting ceased, the appetite came back and 
the general condition of the child improved rapidly after the whooping stopped. 

Comparing this treatment with the current procedures, such as the use of 
vaccines and antispasmodics, there is evidently marked supremacy. 


Girren, Toledo, Ohio. 
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ScARLATINAL ENCEPHALITIS. F. Bazan and R. Maco1, Arch. argent. de pediat. 


15:149 (Feb.) 1941. 
The authors report this rather rare condition in a child aged 2 years. It 
appeared in the form of a hemiplegia on the left side accompanied by choreic 
movements of the right arm. It appeared on the twenty-eighth day after the onset 
of scarlet fever, during the period of desquamation. The choreic symptom dis- 
appeared after four months, but the hemiplegia persisted until eight months after 
the onset of the disorder. ScHLutz, Chicago. 














TREATMENT OF THE SEQUELAE OF INFANTILE Paratysis. I. CASTILLO ODENA, 
Rev. Soc. de pediat. de La Plata 2:58 (April-May) 1941. 


Castillo Odena reviews the method of treatment of the sequelae of infantile 
paralysis as carried out by the Harvard Infantile Paralysis Commission, the Chil- 
dren’s Hospital School of Baltimore and the Orthopedic Hospital of Los Angeles. 


Hicerns, Boston. 










ScHONLEIN-HENocH PURPURA AS A COMPLICATION OF SMALLPOX VACCINATION. 
L. WEINGARTNER, Kinderarztl. Praxis 12:39 (Feb.) 1941. 


Twelve days after a 9 month old infant was vaccinated for smallpox petechiae 
and larger cutaneous hemorrhages developed symmetrically on the arms and legs 
with edema of the feet and hands. A blood count showed 756,000 platelets. The 
infant recovered within a few days without any special therapy. 


HEYMANN, Cleveland. 












ERYSIPELAS OF THE ORAL Mucosa FoLLowinc TONSILLECTOMY. W. SPRENGER, 


Monatschr. f. Ohrenh. 75:87 (Feb.) 1941. 


Among 2,290 cases of tonsillectomy at the Innsbruck clinic, 10 cases of erysipelas 
were encountered. All of the patients were cured under treatment with “prontosil” 
(preparation used not specified), without major complications. It is questionable 
whether the erysipelas was due to the operation directly, as it appeared only two to 
three days after; so a secondary infection (negligence by the patient in eating raw iq 
fruit) was more likely. A specimen for biopsy was taken from the posterior pillar 13 
of one of the patients. It showed a mucosa with stratified squamous epithelium 
covered by a thin horny layer. All of the mucosa was thickly infiltrated with 
leukocytes; the thin horny layer was elevated in the form of small vesicles con- 
taining pus. There was edema of the connective tissue; no bacteria were present. 
This picture conforms with the findings of Dietrich, who described erysipelas of 
the oral mucosa as a serous inflammation. An illustrative photomicrograph accom- 


panies the article. Leperer, Chicago. [ArcH. OTOLARYNG.] 


















Acute Infectious Diseases 


TREATMENT OF STAPHYLOCOCCAL SEPTICEMIA WITH SULFAMETHYLTHIAZOLE AND 
SULFATHIAZOLE: A Report oF Twetve Cases. Morton HAmsBurGcER and 

J. M. Ruecseccer, Ann. Int. Med. 14:1137 (Jan.) 1941. 

The authors report 12 cases of staphylococcic septicemia treated with the 
thiazole derivatives of sulfanilamide. The results are compared with those in 27 
cases observed prior to the introduction of the drugs. Of the 27 patients treated 
from 1933 to 1939, only 4 recovered. Of the 12 patients treated with either of 
the two mentioned drugs, 8 recovered. In each of the fatal cases an endocarditis 


was found at autopsy. Garp, Galveston, Texas. 
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Virus Inrections. THomas M. Rivers, Bull. New York Acad. Med. 17:245 
(April) 1941. 


Rivers gives an excellent review of the present knowledge of the nature of the 
viral diseases. Jaur, Omaha 
: ‘ 


TREATMENT OF INFECTIONS BY METHODS OTHER THAN CHEMOTHERAPY. WILLIAM 
THALHIMER, Bull. New York Acad. Med. 17:434 (June) 1941. 


Without minimizing the value of chemotherapeutic agents in the treatment of 
acute infections, the author brings to mind the efficacy of serums and antitoxins in 
the treatment of certain infections. A list of diseases is submitted in which human 
convalescent serum alone is of unquestioned value. In others serum and chemo- 
therapy work synergistically to bring about satisfactory results. This paper offers 
an excellent review of the status of serum therapy. Janr, Omaha. 


THE Propuyitactic Use oF SULFANILAMIDE: IN PATIENTS SUSCEPTIBLE TO 
RHEUMATIC FEVER. CAROLINE BEDELL THOMAS, RICHARD FRANCE and FRANJO 
ReicusMan, J. A. M. A. 116:551 (Feb. 15) 1941. 


Fifty-five patients with a history of recent acute rheumatic fever were given 
small doses of sulfanilamide during the fall, winter and spring. The usual dose 
was 1.2 Gm. daily, patients being principally young adults, with only 4 children in 
the group. Reactions were few and tolerance was good. No major recurrences 
of rheumatic fever occurred in the patients, in contrast to 15 instances in a com- 
parable group of controls. 

Cultures revealed beta hemolytic streptococci in the throats of only 4 per cent 
of treated patients, in contrast to 10 per cent of untreated patients. 


HeEeERsMA, Kalamazoo, Mich. 


THE TREATMENT OF CONGESTIVE FAILURE IN CHILDREN WITH ACTIVE RHEUMATIC 
Fever. Bernard J. WatsH and Howarp B. Spracus, J. A. M. A. 116:560 
(Feb. 15) 1941. 


Forty-four children with congestive heart failure were treated with various drugs 
particularly for their diuretic effect. The best tolerated and most effective were 
the xanthine derivatives, theobromine calcium salicylate and theobromine sodium 
acetate, in doses of 1 Gm. three times a day. Mercurial diuretics were effective, 
but they cannot be used for any length of time or in the presence of full digitaliza- 
tion. Digitalization was used effectively but very carefully according to Eggleston’s 
method and with electrocardiographic studies at the same time. Paroxysmal 


tachycardia may occur from this. HeersMa, Kalamazoo, Mich. 


A Note on THE BacTeRIOLOGic CULTURE oF Bone Marrow IN TypuHorp Fever. 
Mitton S. Sacks and Frank W. Hacutet, J. Lab. & Clin. Med. 26:1024 
(March) 1941. 

The authors discuss the value of this procedure in isolating the typhoid 
bacillus. They used marrew culture in 3 cases of typhoid fever and obtained 
positive cultures on the fourteenth, nineteenth and twenty-first days of the illness. 


Garp, Galveston, Texas. 


PROMIN IN THE TREATMENT OF Some Acute INFecTions. JoHN A. TooMEY — 

and Freperick E. Roacu, J. Pediat. 18:1 (Jan.) 1941. 

Promin (a sodium salt of p,p’-diaminodiphenyl-sulfone-N,N'-di-[dextrose sulfo- 
nate]), a new chemotherapeutic drug, was administered intravenously to 154 
patients. This method of administration was chosen because of the severe reac- 
tions caused by oral administration and the “burning” and local discomfort caused 
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vy subcutaneous injections. Toxic effects were insignificant when the drug was 
iven intravenously. The patients were divided into two groups. Group 1 included 
patients with follicular tonsillitis, herpes zoster, streptococcic infections of the 
respiratory tract, scarlet fever and its complications, bronchial and lobar pneu- 
monia and cellulitis and 1 patient with erythema multiforme. In 34 instances the 
temperature dropped to normal within twelve to twenty-four hours and the 
symptoms improved concurrently; in 24 cases the temperature came down by 
lysis within forty-eight hours and the symptoms were improved within twenty- 
four hours; 18 patients had fair responses, and 16 had no benefit from the drug. 
Most of those not benefited by the drug had a complication of scarlet fever. In 
all, 82 per cent had measurable clinical benefits from the drug. Group 2 consisted 
of 59 patients with erysipelas, of whom 86 per cent were benefited by the drug. 
The following complications resulted from the drug: rash, 4 cases; cyanosis, 10; 
nausea, 9; vomiting, 6; headache, 2, and vertigo, 1. Grain for grain the drug 
was found less toxic than either sulfanilamide or sulfapyridine. It did not cause 
destruction of either the hemoglobin content or the red blood cells in the dosage 
used. It had definite benefit on streptococcic infections, especially of the upper 
respiratory tract and erysipelas. Even when used in the presence of red cells 
in the urine caused by some infection, it did not aggravate the conditions. 


Rav, Cincinnati. 


BLoop Promin Levets IN MAN. JoHN A. Toomey and Miriam E. Dice, 

J. Pediat. 18:6 (Jan.) 1941. 

This paper is a report on the promin (a sodium salt of p, p’-diaminodiphenyl- 
sulfone-N, N’-di-[dextrose sulfonate]) level in the blood of 85 patients ill with 
streptococcic infections. These patients had received a standard dose of 5 Gm. 
of promin intravenously three times a day for three days. When this amount was 
given the blood levels tended to become uniform, although the results were not 
always identical. Since the patients showed clinical improvement after being given 
the standard dose the authors believe that perhaps a blood promin level between 
4 and 10 mg. per hundred cubic centimeters would be satisfactory from a clinical 


standpoint. Rava, Cincinnati. 


CAPILLARY RESISTANCE IN RHEUMATIC CHILDREN. Epwarp E. Brown and 
VALENTINA P. Wasson, J. Pediat. 18:328 (March) 1941. 


“Capillary resistance is the minimal amount of suction which produces one 
petechia or more when applied for one minute to the skin of the forearm just 
below the antecubital fossa. Intervals of 5 cm. of mercury suction were used. 
The instrument was a suction cup apparatus, a modified Dalldorf resistometer.” 

Determinations made on 150 ambulatory rheumatic children over a period of 
two years showed that the average capillary resistance was low. Seasonal varia- 
tions were definite in direction and were marked. The greatest resistance occurred 
in the warm weather and the least in cold weather. The same capillary resistance 
was found in all age groups tested, and the considerable decrease in capillary 
resistance which normally occurs with increasing age was not found in rheumatic 
children. Capillary resistance may be related to weather factors. Severe reactions 
to injections of streptococcus filtrate may be related to low capillary resistance 
and weather. A very slight increase in capillary resistance was noted in the 
treated children over the untreated children. Ravn, Cincinnati. 


THE FrerIno_ysin Test IN RuEumaTic Fever. Pavut L. Borsvert, J. Pediat. 
18:357 (March) 1941. 
The results of the fibrinolysin test in 76 children with rheumatic fever are 
reported. The reactions were positive in the large majority of rheumatic patients 
when they came to the hospital, and these reactions persisted for ~ long enough 
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time to be helpful. Positive reactions to fibrinolysin tests occur in hospital prac- 
tice in cases of pneumonia, sepsis and typhoid fever. In most cases the diagnosis 
of these diseases will be made by the development of their own characteristic 
signs, and with the beginning of convalescence the fibrinolysin reaction will become 
negative. In rheumatic fever the reaction remains positive week after week, even 
after the fever has defervesced. In dispensary practice aside from rheumatic fever 
only hemorrhagic nephritis and streptococcic cervical adenitis will give rise to a 


positive reaction. Rau, Cincinnati. 


SoctaL SERVICES TO CHILDREN WITH RHEUMATIC FeveR. VirRGINIA B. Epert, 
New England J. Med. 224:634 (April 10) 1941. 


Social study begun in the hospital was completed by the children’s agency 
worker, and the final plan for care was decided on jointly. The doctor described 
the type of care needed for the individual patient, and the medical social worker 
attached to the children’s agency investigated available possibilities to help in the 
decision of where that care might best be provided. After-care was provided, 
either in the patient’s own home with close guidance of the children’s agency 
worker to insure careful following of the doctor’s recommendations or in a medical 
foster home. The continuity of medical supervision insured a high quality of care 
and resulted in the greater satisfaction and confidence of the patient. 

Thirty-eight of the 54 patients were followed at home. The social worker’s 
most active period of service to the family during the patient’s home care is in 
the early stages of the illness, when parents are exuger to learn what constitutes 
good care and when a schedule conducive to recovery can be worked out with them. 

All but 2 of the 54 children had home teachers provided through the public 
school system. Six had the additional help of volunteer tutors, and 17 attended 
the summer school organized by the cardiac disease clinic. The occupational 
therapy program, by creating a happy atmosphere of activity geared to the child’s 
physical capacity, helps to prevent excessive self interest. 

Medical foster homes have been used when uncontrollable situations existed 
in the patient’s own home, or as a recognized aid in educating the patient and 
the family in the recommended long time care for this chronic illness. 

The foster homes used are private homes in residential districts. They accom- 
modate from 4 to 15 children in each and are run by trained nurses under medical 
supervision. These homes are under the administration of the children’s agency, 
which has the responsibility of approving and supervising them as well as of 
paying for the service of the foster mother. GENGENBACH, Denver. 


Virus Diseases IN CuitpHoop. F. Howett Wricut, New York State J. Med. 
41:559 (March 15) 1941. 

This is an excellent general review of the facts regarding virus diseases up to 
May 1940. It is steted that in 1938 there were 15,000 cases of smallpox reported 
in the Uniited States. In the discussion Dr. Josephine B. Neal emphasized that 
clinically one cannot differentiate between the various types of encephalitis and 
urged that serologic studies be carried out in order to rule out as far as possible 
the St. Louis and equine types. There is little about examinations of the spinal 
fluid that helps in making a definite diagnosis of encephalitis. 

AIKMAN, Rochester, N. Y. 


Our Present KNOWLEDGE oF YELLOW Fever. S. M. Finpray, South African 
M. J. 15:143 (April 26) 1941. 
Findlay presents a concise account of the clinical symptoms, pathologic changes, 
diagnosis, treatment and methods of control of yellow fever. 
Gonce, Madison, Wis. 
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Hemotytic STREPTOcOccIC SEPTICEMIA; HYPERARSENOTRANSFUSION. A. SABELLI, 
Arch. argent. de pediat. 15:253 (March) 1941. 


The author reported a case of hemolytic streptococcic septicemia treated by 
blood transfusions and arsenicals. Three transfusions, consisting of 100 cc. of 
blood, were given within twelve days. Sulfarsphenamine was given in doses of 
0.06 Gm. at first, and then the dose was raised to 0.30 Gm. The latter dose corre- 
sponded to 12.5 mg. per kilogram of body weight. During each of the three days 
following the arsenical transfusion the child received two intramuscular injections 
daily of sulfarsphenamine, totaling in four days 0.22 Gm., or the equivalent of 
30 mg. per kilogram of body weight. The child made a complete recovery. 


ScHLvuTz, Chicago. 


AccIDENTS FOLLOWING ANTIRABIC VACCINATION. AzuiL Gomes, Rev. méd. munic. 
1:500 (April) 1941. 
In postvaccinal accidents there is pathologically lymphocytic meningoencephalo- 
myelitis, while in true rabies there is septic neuritis with Negri bodies and marked 
lymphocytic, neural and glial reactions. SanForp, Chicago. 


Tue New ANTIMALARIAL DruG SININE: A PRELIMINARY REPoRT. SHAO-KWANG 
Liu, Yao-TeHn CHANG, Tz’e-Kwanc Cnr’'vuAN and Surn-Cuien Tan, Chinese 
M. J. 59:575 (June) 1941. 


For the last thirty years the root bark of an indigenous tree in Southern China 
has been used for the relief of intermittent fever and as a mild laxative; no 
medical literature concerning its use has been obtainable. As matter of convenience 
the authors translate the name of the tree as sinine. They give the composition 
of the bark and state that it is somewhat different in physical and chemical 
properties from quinine, since sinine sulfate does not show any light blue fluore- 
scence as quinine sulfate does. 

In animals it was found that the toxicity of this substance is not high. In 
children, however, some sininism resulted from large doses, such as double the 
normal amount, the symptoms being vomiting or tinnitus. In one case the tinnitus 
persisted for three weeks after treatment had been stopped. Slight diarrhea in 
only 1 child developed. The writers conclude that the drug is more powerful 
and just as satisfactory as quinine in malarial treatment, taking an average of 
four days to kill the parasites. The economic value of the bark of this species of 
tree is much greater than that of quinine. Nerr, Kansas City, Mo. 


Chronic Infectious Diseases 


INFESTATION BY TRICHOMONAS INTESTINALIS IN A YOUNG INFANT: REPORT OF 
A Case. JouHn Zanorsky, Arch. Pediat. 58:281 (May) 1941. 


A case of infestation with Trichomonas intestinalis in a white girl 8 weeks old 
is reported: Orr, Buffalo. 


Rocky MountTAIN Spottep Fever. J. Corguitt Locan, J. M. A. Georgia 30:274 
(June) 1941. 


The case reported is that of a 7 year old boy who had been bitten by a tick 
twelve days before. The Weil-Felix reaction was positive in a dilution of 1 to 
2,560. The serum gave very strong protection against the virus of Rocky Mountain 
spotted fever and none against that of typhus fever. These protection tests were 


made on guinea pigs. Morrison, Savannah, Ga. 
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VACCINATION WITH BCG Vaccine. A. GUILBAULT, Union méd. du Canada 70:14 
(Jan.) 1941. 


Guilbault is Medical Director of the BCG Clinic of Montreal, Inc. This clinic, 
founded in 1935, receives infants born into a tuberculous environment, cares for 
them until the age of 4 months, discharges them back to their families and follows 
them thereafter. The babies are given BCG vaccine after a few days of observa- 
tion and again at the ages of 1 year and 3 years. They are to be revaccinated at 
the ages of 7 and 15. 

Two hundred and forty-five babies had been hospitalized at the time of the 
report. Twenty-seven babies received BCG vaccine by mouth (the dose was 10 mg. 
on the fifth, seventh and ninth days of life), with no reaction and with no effect 
on the gain in weight. One hundred and eighty-five babies received BCG vaccine 
subcutaneously, 0.2 mg. over each scapula. In 25 per cent of this group cold 
abscesses developed, which eventually had to be opened. Roentgenograms which 
were taken of some infants with acute grippal infections at the age of 9 to 14 
months showed gross enlargement of the mediastinal glands. This enlargement 
had disappeared two months later. Thirty babies received BCG vaccine percu- 
taneously; the skin was pricked by multiple puncture through a drop of the 
vaccine. No reactions were obtained with this method. 

All vaccinated infants showed a positive cutaneous reaction to tuberculin after 
two months. With the subcutaneous method, the reactions were stronger. 

Three babies died during their stay at the clinic, one of staphylococcic pneu- 
monia, one of bronchopneumonia and one of a transplacental tuberculosis. Ten 
babies died after being sent home, without any evidence of tuberculosis. The mor- 
tality rate was lower than that of the general population of this age group. 

Guilbault considers the vaccine innocuous. The general condition of the infants 
was excellent; the weight curves were normal. Four infants received 10 mg. of 
vaccine subcutaneously instead of 0.4 mg., with no untoward result except the 
production of large abscesses, which broke down. Recovery was uncomplicated. 


DAFFINEE, Boston. 


VACCINATION AGAINST TuBercULosIsS. A. Frapprer, Union méd. du Canada 
70:45 (Jan.) 1941. 

Since there is no specific treatment for tuberculosis, it must be prevented by 
segregation of patients in whom the disease is active or by immunization of con- 
tacts. Ordinarily immunization occurs by means of a benign infection at an early 
age. Unfortunately this first infection often develops into the active disease. 
BCG vaccine produces a benign infection artificially. Reports from various clinics 
have shown this vaccine to be innocuous while producing an immunity to tubercu- 


lous infection. DaFFINEE, Boston. 


Mritrary TUBERCULOSIS IN AN INFANT. I. SripMAN, Rev. Soc. de pediat. de La 
Plata 2:78 (April-May) 1941. 
A case of miliary tuberculosis in a 3 month old infant with a negative reaction 
to the tuberculin test is described. The infection came from the mother, who had 
active pulmonary lesions. Death resulted from tuberculous meningitis. 


Hicerns, Boston. 


Rasres. T. F. Yu, Chinese M. J. 59:326 (April) 1941. 


The author discusses the history of 383 dog-bitten patients admitted to the 
isolation department of the hospital at the Peiping Union Medical College. Of 
this number 201 became vaccinated, and 182 refused or were not given the treat- 
ment because the dogs were found to be normal. Among the nonvaccinated, rabies 
developed in 18 instances. Rabies developed in 9 of the 201 vaccinated patients. 
In 2 instances the vaccine was started too late. From the hospital data, the failure 
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of the vaccine to protect cannot be charged to delay in starting treatment or to 
severity of the wounds, though the incubation periods for the patients in this 
group were short. The high incidence after vaccination is not explained. The 
author states that the question might be raised whether it is worth while to give 
prophylactic inoculations. The vaccine itself is not without danger of leading to 
encephalomyelitis. However, to reduce the mortality no aspect of the treatment 
should be neglected, especially in Peiping, where registration of dogs is not strictly 
enforced. Until vaccine treatment is definitely found useless, it should be given as 
soon as possible. Other means, such as cauterization of the wound by fuming nitric 
acid, may exert a preventive influence, for the reason that rabies virus, transported 
as it is by nerve trunks, goes more slowly than infectious agents, which travel by 
the lymphatic route. Thus, cauterization, even some time after the bite, may be 
capable of destroying virus, and this would be helpful in reducing the amount of 
the virus to be handled by the vaccine. Nerr, Kansas City, Mo. 


Tue 1939 CHoLERA EpipEMIC IN YUNNAN PROVINCE, WITH SPECIAL REFERENCE 
to KuUNMING City. R. Potiirzer, H. Y. Yao, D. G. Lar and S. K. Cuen, 
Chinese M. J. 59:457 (May) 1941. 


The mortality in 3,486 cases of cholera during 1939 in the Yunnan province 
was very high, the deaths numbering 2,515. The epidemic displayed the usual 
tendency of cholera epidemics to attack chiefly people under 20 years of age and 
those from homes with poor sanitation. A dangerous source at one time was the 
river water. House disinfection units were organized; systematic disinfection of 
wells .was carried out, and the sale of dangerous foods and drinks by hawkers was 
prohibited. Systematic mass inoculation against cholera, reaching 80,000 persons, 
was started in Kunming City, an activity which should have been started before 
the epidemic of cholera began. There were 16 cases in this inoculated group and 
308 cases in the noninoculated city population of about 120,000. 


Nerr, Kansas City, Mo. 


Diseases of Blood, Heart and Blood Vessels and Spleen 


Etio.ocy oF THE ANEMIAS. Cyrus C. Sturcis, Am. J. Pub. Health 31:10 (Jan.) 
1941. 


The author states that the most common cause of anemia in adult life is 
hemorrhage. In the female, this is most often excessive menstrual flow; in the 
male, chronic hemorrhage in the gastrointestinal tract. 

Deficiency of dietary iron as the sole cause of anemia is rare, except in times 
of famine and in the young infant; it is frequently a contributing cause, however. 
Impaired absorption from the digestive tract may occur as a result of a digestive 
disturbance, especially achlorhydria. 

The author states that at the University of Michigan Hospital 54 per cent of 
the pregnant women who come to the clinic have a pathologic anemia (with the 
red blood cell count below 3,500,000 and the hemoglobin content below 10 Gm. 
per hundred cubic centimeters). The commonest type is an iron deficiency type. 
Administration of 0.3 Gm. of ferrous sulfate three times daily promptly restores 
the blood to normal and protects the infant against an iron deficiency anemia. 
Macrocytic anemia of pregnancy can be prevented and cured by adequate protein 
intake in the diet or by the use of liver extract. Iron is not effective unless 2 
complicating iron deficiency anemia is present. 

Pernicious anemia is due to a deficiency of the erythrocyte-maturing factor 
arising from an inability (hereditary?) of the gastric glands to secrete an adequate 
amount of the intrinsic factor. It has been suggested that the lesions of the 
nervous system may be due to a prolonged vitamin B deficiency. 


Limper, Louisville, Ky. 
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Concept oF Fetat EnpocarpiTis: A GENERAL REVIEW WITH REPORT OF AN 
ILLustraTIVE Case. Paut Gross, Arch. Path. 31:163 (Feb.) 1941. 


“The occurrence of fetal endocarditis has never been established. The macro- 
scopic and microscopic abnormalities considered criteria of fetal endocarditis have 
been observed also in the presence of congenital cardiac defects . . . diagnosed 
as noninflammatory lesions.” 

The absence of residual inflammatory lesions in the endocardial changes of 
so-called fetal endocarditis suggests that these changes are developmental. A case 
is repurted of a full term newborn boy with mitral and aortic stenosis, resembling 
adult rheumatic valvular disease, associated with hypoplasia of the root of the 
aorta, rudimentary development of the left ventricular cavity, a large patent 
ductus arteriosus and diffuse parietal endocardial sclerosis of the left ventricle— 
a case in which no acute or residual inflammatory lesions were found, the changes 
being considered developmental defects. The myocardial changes in similar cases 
may be due to infarction from obliteration of small blood vessels communicating 
with the chambers of the heart, by the marked parietal endocardial sclerosis. 


Ha vey, Chicago. 


Bioop PLASMA IN THE RESTORATION OF PHYSIOLOGIC BALANCE IN THE SICK 
Cump. E. D. Anprews, JoHN Exuzorr and G. F. Bussy, Arch. Pediat. 
§8:21 (Jan.) 1941. 

Circulatory failure occurs frequently in many severe illnesses, and, as it can 
be anticipated, treatment should be instituted before clinical manifestations appear. 
Blood plasma is as effective as whole blood in the treatment of circulatory 
failure. The use of stored plasma simplifies the treatment. Orr, Buffalo. 


Tue Bioop SEDIMENTATION Rate IN HeattHy Girts. Louis BEeNson and 
Epwarp J. Rocers, J. Lab. & Clin. Med. 26:987 (March) 1941. 


These authors found that about 10 per cent of 327 healthy girls had a sedi- 
mentation rate of greater velocity than the average arbitrary range. 


Garp, Galveston, Texas. 


A SrmpLe METHOD FOR THE DETERMINATION OF SERUM Proretn. F. A. SIMEONE 
and S. P. Sarris, J. Lab. & Clin. Med. 26:1046 (March) 1941. 


Using glass beads of previously determined density the authors measured the 
specific gravity of serum. They felt that the method was accurate enough to be 
used clinically and also that it is much more simple than the falling drop method. 
Another advantage of this method is that it can be used with small volumes of 


serum. Garp, Galveston, Texas. 


A TECHNIQUE FOR THE DETERMINATION OF PROTHROMBIN Time. DanteL A. 
Suerser, J. Lab. & Clin. Med. 26:1058 (March) 1941. 


A method is described for determining prothrombin time with a potent throm- 
boplastin material which is stable. This material is extracted from the brains of 
stillborn fetuses. The technic for making the test is given. With this method 
the normal range for human plasma is from ten to thirteen and three-tenths seconds. 


Garp, Galveston, Texas. 


Tue Prormromsin Lever 1n Earty InrFANcy. GeroFFREY EpsaLt, New England 
j. Med. 224:762 (May 1) 1941. 


Whipple observed over twenty-five years ago that hemorrhagic disease of the 
newborn might be associated with an extremely low plasma prothrombin. Pro- 
thrombin determinations were made on 39 samples of blood obtained from 27 infants 
at the Infants’ Hospital, the Children’s Hospital and the Boston Lying-in Hospital 
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between the ages of 3 hours and 21 days. The method of prothrombin titration 
was modified slightly from that of Quick. Neither infants nor mothers received 
vitamin K during this study. 

Clifford has drawn attention to the significant degree of damage of the liver 
found in infants dying with neonatal asphyxia—an observation of particular value 
in view of the known dependence of the blood prothrombin level on the integrity 
of the liver. 

Titers ranged between 5 and 70 plus per cent of the adult normal. No corre- 
lation could be observed between the plasma prothrombin level and the birth 
weight or the duration of labor. Nine of 11 infants observed after the occurrence 
of neonatal asphyxia or intracranial hemorrhage had prothrombin titers below 
35 per cent. Although no absolute relation was observed between the prothrombin 
level and the tendency to hemorrhage, it was noted that infants with titers below 
15 per cent tended to bleed severely; that infants with intermediate levels (15 to 
30 per cent) might or might not bleed (when they did bleed, the hemorrhage was 
usually severe) and that infants with titers above 30 per cent sometimes mani- 
fested a transitory melena, but none in this series exhibited a severe bleeding 


tendency. GENGENBACH, Denver. 


CLINICAL EXPERIENCES WITH STILBESTROL. A. R. ABARBANEL and Mitton D. 
Kietn, New York State J. Med. 41:383 (Feb. 15) 1941. 


Stilbestroi (diethyldihydroxystilbene) duplicates practically every action of 
naturally occurring estrone. This study is concerned with the initiation and main- 
tenance of lactaton and with preventing painful engorgement of the breasts. 

Fifty mothers who were successfully nursing their babies were given stilbestrol, 
with no apparent reduction of lactution. To another group of 50 stilbestrol was 
given orally during the first three to ten postpartum days. The onset of lactation 
on the third or fourth day was not prevented. It had been claimed by others that 
stilbestrol produced painful engorgement of the breasts. In a series of 55 non- 
nursing mothers 25 to 40 mg. of stilbestrol prevented painful engorgement in 


87.3 per cent. AIKMAN, Rochester, N. Y. 


HEREDITARY HEMORRHAGIC TELANGIECTASIA. Harry ALBan, Northwest Med. 
40:86 (March) 1941. 


The most frequent feature of this disease is nasal hemorrhage, usually beginning 
in early childhood, even though the telangiectases may not become evident until 
the third or fourth decade. The hemorrhages may be so severe as to necessitate 
transfusion for life-saving purposes. Laboratory procedures reveal no abnormalities 
except hypochromic anemia from the hemorrhages. The blood picture is entirely 
normal otherwise. This condition is differentiated from hemophilia on the basis 
of normal coagulation and the occurrence in either sex. Differentiation from 
purpura and other blood dyscrasias depends on the normal blood picture. 

Treatment is entirely symptomatic. Reports about the use of radium appear 


promising. Ropertson, Omaha. 


PERNICIOSIFORM ANEMIA IN A CHILD Born oF A MOTHER WITH ADVANCED 
BrermMer’s ANEMIA. A. CALAMARI, Riv. di clin. pediat. 39:38 (Jan.) 1941. 


Following the birth of her fifth child the mother was admitted to the medical 
clinic with pernicious anemia, which responded satisfactorily to liver therapy. 
She had had five pregnancies, two ending in abortions; she had two healthy children, 
and the last, an infant of 2.75 Kg., was observed to have a hemolytic anemia 
with macrocytes, a high color index and achlorhydria. The red blood cell count 
was 2,540,000 and the color index approximately 1.5. Under liver therapy there 
was a marked reticulocytosis, with a slow rise in the red blood cell count, a fall 
in the hemoglobin content and eventually a nearly normal color index. 

The child died suddenly at the age of 4 months of an acute infection. Post- 
mortem examination revealed bronchopneumonia, dehydration, inguinal hernia and 
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anemia of the viscera. On histologic examination there was activation of the 
reticuloendothelial tissue of the liver and spleen without striking metaplasia. 
There was sclerosis of the splenic pulp. The stomach was normal. 

It would appear that the anemia developed while the child was in utero. 


Hicerns, Boston. 


Puysio0Locic BILIRUBINEMIA IN CHILDREN. I. TrarNa, Riv. di clin. pediat. 39:129 
(March) 1941. 


4 

In the child there exists a physiologic bilirubinemia, as revealed by the diazo 
reaction of Ehrlich-Proscher and measured by the van den Bergh reaction and 
photometric tests. On the basis of 92 observations in normal boys and girls 
between the ages of 3 months and 13 years, the bilirubin varied between 0.05 and 
0.58 mg. per hundred cubic centimeters of serum. The lowest figures were found 
in children about 4 years of age (0.21 mg. per hundred cubic centimeters) and the 
highest in children of 13 (0.442 mg.). The colorimetric method of Heilmeyer 
and Krebs proved of marked sensitivity. Hicerns, Boston. 


Tue Dracnostic ImportaNce OF HemMorruacic “ALEuKIE.” A. Braun, Kinder- 
arztl. Praxis 12:4 (Jan.) 1941. 


Dost (Monatschr. f. Kinderh. 81:206, 1940) has claimed that the diagnosis 
of thrombosis of the splenic vein is greatly aided if leukopenia plus cutaneous 
hemorrhages without thrombopenia are present. This syndrome is called hemor- 
rhagic Aleukie. 

Braun reports the case of a 7 year old boy with enlarged liver and enormously 
enlarged spleen. Postmortem examination revealed the presence of cirrhosis of 
the liver, however, without any evidence of thrombosis of the splenic vein. 


HEYMANN, Cleveland. 


INFECTIOUS MONONUCLEOSIS iN A CHINESE SIMULATING LARYNGEAL DIPHTHERIA 
witH LaryNGEAL Opstruction. K. C. Cn’en and C. T. Tene, Chinese M. J. 
59:116 (Feb.) 1941. 


The case was that of a Chinese boy 11 months old taken into the hospital of 
the Peiping Union Medical College on the third day of the disease; he remained 
there until he was cured, about one month. The early symptoms were thought 
to be due to laryngeal diphtheria, since there were fever, hoarseness and respira- 
tory difficulty. Such was not the case, however, and this case is of interest 
because it is the first instance of this disease in a Chinese known to have been 
thoroughly studied; also, the child had been given diphtheria antitoxin horse serum. 

The sheep cell agglutination titer reached 1: 320 on the fourteenth day of the 
illness (eleven days after the injection of the horse serum) ; it came down to 1: 160 
on the twenty-second day and had about disappeared by the sixty-fifth day. 
Twelve control patients were studied, and 8 of these were given horse serum in 
equal or larger amounts than that given to the patient with infectious mononucleosis. 
The highest titer among all 12 of the controls was only 1:40, occurring in 2 
instances. The titer, therefore, is apparently definitely higher in infectious mono- 
nucleosis than in controlled patients given horse serum. 


Nerr, Kansas City, Mo. 


Diseases of Nose, Throat and Ear 


TuBERCULOSIS OF Tonsits. E. Rosencrantz and SAMuEL Hurwitz, Am. Rev. 
Tuberc. 43:388 (March) 1941. 
Tonsillectomy and adenoidectomy were performed on 103 girls, aged from 8 
months to 13 years, who reacted positively to tuberculin. Careful examination of 
the tonsils removed demonstrated 19 with tuberculous involvement. The gastric 
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contents of 18 of these children were shown to contain tubercle bacilli by guinea 
pig inoculation. Eight of these children had clinical pulmonary tuberculosis ; 
enlargement of hilar nodes was present in 9 patients, pleural effusion in 2, and 
cervical lymphadenitis in 2 in association with enlargement of hilar nodes. One 
of the last-mentioned 2 children also had tuberculosis of the bones as a 
complication. 

The tonsils themselves showed no characteristic macroscopic changes. The 
lesions were either unilateral or bilateral. The surface epithelium was intact; 
giant cell formation was common, but caseation was not a marked feature. 
Tubercle bacilli were rarely demonstrated. In 1 case the adenoid tissue alone 
showed tuberculous involvement. 

While no theory as to the exact method by which the tonsils become infected 
is offered, the authors maintain that a definite relation between tuberculous tonsils 
and the presence of tubercle bacilli in the gastric contents must be considered. 


EvuGENE Situ, Ogden, Utah. 


RECOGNITION, TREATMENT AND PREVENTION OF HEARING IMPAIRMENT IN CHIL- 
DREN. S. J. Crowe and Curtis F. Burnam, Ann. Otol., Rhin. & Laryng. 
50:15 (March) 1941. 


The authors are convinced that many of the hearing disorders of adults begin 
in childhood and that the diagnosis of the condition in early life will do much to 
prevent subsequent trouble. They feel that 50 per cent of adult deafness can be 
prevented if school children are examined and treated with this in view. The 
objective signs and symptoms are: 1. Impaired hearing for high tones (8000, 
10000, 13000 and 16000 double vibrations). These values are above the speech 
range, but as the mucosal changes progress, hearing for tones in this range too 
becomes involved. 2. Hypertrophic lymphoid tissue in the nasopharynx, involving 
the eustachian orifice, in the production of mechanical blockage, mucosal con- 
gestion in the tube and middle ear, hypersecretion of mucus and eventually a 
myxomatous condition of the mucous membrane or fibrosis, which interferes with 
ossicular motility. 3. Retraction of Shrapnell’s membrane or the entire tympanic 
membrane. 4. Later, thickenirg and opacity of the tympanic membrane, so that 
the mucosa of the middle ear cannot be seen with an otoscope. If these signs 
are recognized and treatment is instituted before fibrotic changes take place, thus 
interfering with ossicular movement, much deafness may be prevented. 

Adenoids tend to recur in 75 per cent of children if they have been removed 
before puberty. It is not the size, but the location, of the lymphoid mass which 
determines whether it is harmful. The two common causes of deafness which can 
be prevented are suppuration of the middle ear, which is usually secondary to 
infected lymphoid tissue, and long-continued partial obstruction of the eustachian 
tubes by hypertrophic lymphoid tissue in the nasopharynx. The studies lead the 
authors to the conclusion that after the removal of tonsils and adenoids in chil- 
dren latent nodules, which were not evident before, often hypertrophy. They 
may not obstruct breathing, but because of their location they cause secondary 
changes in the middle ear. After tonsillectomy and adenoidectomy children 
should be examined twice a year up to the age of puberty. 

Once the situation is recognized as requiring attention, successful treatment is 
accomplished by a variety of measures: (1) removal of tonsils and adenoids, 
followed by irradiation to reduce lymphoid tissue which cannot be reached by 
surgical methods; (2) occasional inflation to remove thick, tenacious mucus in the 
tube and middle ear and in some cases paracentesis and, with a catheter in the 
tube, expulsion of the mucus into the external canal, and (3) genera! hygienic 
measures, including attention to diet, use of vitamins, change of climate, treatment 
of allergic tendencies—in short, everything which will improve the health of the 
child and lessen the frequency of colds. 


M. V. Miter, Philadelphia. [ArcH. OroLaryNc.] 
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Bone Conpuction CHaNces rn Acute Otitis Mepia. Jarostav H. Hutka, 
Arch. Otolaryng. 33:333 (March) 1941. 


Results of bone conduction tests performed on 30 representative patients are 
analyzed. Hearing during and following the acute stage is compared. Several 
kinds of atypical shifts of bone conduction curves are discussed, with special 
reference to the discovery that tympanic inflammation increased the bone conduc- 
tion of low tones and simultaneously decreased the bone conduction of high tones. 


GREENWOOD, Chicago. 


FINGER EXPLORATION OF THE NASOPHARYNX FOR DIAGNOSIS AND TREATMENT. 
Joun R. Honiss, Arch. Otolaryng. 33:401 (March) 1941. 


Employment of finger exploration of the nasopharynx as a means of treatment 
and diagnosis is discussed with presentation of 8 illustrative cases. The procedure 
is compared favorably with surgical intervention and electrocoagulation. 


GrEENWooD, Chicago. 


Acute Streprococcic LARYNGOTRACHEOBRONCHITIS. EEvAN S. CONNELL and 
Barwarp C. Trowsrivce, Arch. Otolaryng. 33:717 (May) 1941. 


Reasons for the surprisingly meager accumulation of new information in cases 
of acute streptococcic laryngotracheobronchitis since its recognition as a disease 
entity over one hundred years ago are presented, and consequent difficulties in 
arriving at a correct diagnosis of this serious condition because of its infrequent 
and sporadic appearance are discussed. Diagnosis is made on the basis of the 
history, manner of onset and physical observations. Institution of sulfanilamide 
therapy and early instrumental intervention to relieve obstructive dyspnea before 
permanent damage to pulmonary and respiratory centers occurs are recommended. 


GREENWOOD, Chicago. 


Acute SuppurRaATIVE Otitis Mepia: A Review or CAses ENCOUNTERED DuRING 
A Five Year Periop. E. A. Stuarp, Arch. Otolaryng. 33:734. (May) 1941. 


Conclusions of a review of the cases of 754 patients with acute suppurative 
otitis media treated at Royal Victoria Hospital, Montreal, Canada, and Montreal 
Neurological Institute in the five year period from 1935 to 1939 are presented, 
with various illustrative tables showing results of bacteriologic investigations; age 
incidence for bacteriologic groups; the number of cases in which mastoidectomy 
was required in various bacteriologic groups; the percentage of patients admitted 
to the hospital whose otitis was already complicated by acute mastoiditis; the 
average number of days spent in the hospital by patients not requiring mastoi- 
dectomy, and the average number of postoperative days spent in the hospital by 
patients requiring mastoidectomy, with a comparison of similar figures for patients 
receiving chemotherapy ; comparative study of results of treatment associated with 
early and late paracentesis; review of more serious complications; influence of 
age and early treatment on infections caused by Pneumococcus type III; effect 
of sulfapyridine on pneumococcic forms of this disease. The importance of early 
diagnosis and treatment is repeatedly stressed. Greenwoon, Chicago. 


AcuTeE LARYNGOTRACHEOBRONCHITIS: REPORT OF A CASE AND REVIEW OF THE 
LireraTuRE. Reupen Kayser, Arch. Otolaryng. 33:795 (May) 1941. 


The author defines acute laryngotracheobronchitis as a clinical entity found in 
infants and young children and characterized by obstructive dyspnea requiring 
instrumental intervention. Examination of gross microscopic sections of tissues 
taken from the anterior tracheal wall permits a more exact diagnosis. Intubation 
as an adequate procedure in cases of milder involvement is discussed, with particular 
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stress on the importance of skilled technicians. Tracheotomy is advised as the 
more appropriate measure in cases of severe dyspnea in which suction for removal 
of plugs or membrane is necessary. The case of a recovered patient is reported 


in detail. GREENWOOD, Chicago. 












PATENCY OF THE EUSTACHIAN TUBE IN RELATION TO PRrorouND HeEariInG Loss 
In CHILDHOOD. CHUN YuE Mao and Wa ter Hucuson, Arch. Otolaryng. 
33:824 (May) 1941. 


Using a described simple method of autoinflation and considering 60 cm. of 
water a pressure requirement beyond which function of the eustachian tube can 
no longer be considered normal, the authors correlate the results of their examina- 
tions of 331 children with loss of hearing. 

Routine demonstration of patency of the eustachian tube by the discussed pro- 
cedure at stated intervals on children with normal hearing and with only slight 
impairment is suggested as a means of detecting impending involvement and of 
evaluating the effectiveness of therapy. GrEENwoop, Chicago. 
















DerMow Cyst OF THE NASAL SepruM: INTRANASAL Excision. ARTHUR L. 
Juers, Arch. Otolaryng. 33:851 (May) 1941. ; 
Juers reports a case of dermoid cyst of the nasal septum which differs from 

most previously reviewed cases in that the cyst was confined to the cartilaginous i 

portion of the septum and the fistula opened between the two lower alar cartilages : 

on the dorsum of the nose. GreeNnwoop, Chicago. 









Buccat Spors: A New Puysicat SIGN IN GRIPPE AND THE COMMON COLD. 
Ernst Worrr, Arch. Pediat. 58:1 (Jan.) 1941. 


The author contemplates a clinical study which will seek to establish the 
statistical incidence of buccal spots in influenza. He reports several cases in 
which he observed peculiar previously undescribed spots on the buccal mucous ! 
membranes during the first three days of influenza. They are seen in the midarea 
of the mucous membrane of the cheek opposite the bite line of the teeth and appear 
as clusters of minute white spots. Orr, Buffalo. 












THE MANAGEMENT OF CLINICAL ProsLemMs INVOLVING THE LARYNX IN INFANCY i 
AND CuHILpHoop. CLtype A. Heatity, New York State J. Med. 41:607 ' 
(March 15) 1941. i 


Facilities of a well equipped hospital are needed in the management of acute I 
diseases of the larynx. Foreign bodies should always be kept in mind. Direct 
laryngoscopy is the greatest aid to accurate diagnosis. Careful exclusion of 
extralaryngeal diseases, particularly retropharyngeal abscess, is important. Cases i 
are reported to illustrate the difficulty in diagnosing various obstructions. Fluoro- ; 
scopic and roentgenographic studies of the neck, chest and mediastinum are desirable. j 
In 20 cases of chronic laryngeal disease a previous diagnosis of thymic enlarge- 
ment had been made in 11 cases. In the 20 cases the final diagnosis was as 
follows: congenital laryngeal stridor, 12 cases; paralysis of the vocal cord, 2; 
tumor of the larynx, 1; congenital web, 1; subglottic tumor, 1; subglottic stenosis, 
1; tumor of the mediastinum, 1, and congenital anomaly of the ligamentous 
attachments of the sternum, 1. 

Paralysis of one or both vocal cords in infancy is frequently overlooked as a 
cause of stridor or hoarseness. Fatal asphyxia neonatorum could result from an 
unrecognized bilateral cord palsy. The commonest tumor encountered is papilloma. 
Angiomas, cysts and congenital webs have been found. 


AIKMAN, Rochester, N, Y. 
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SuRGICAL RESPONSIBILITY IN TONSILLECTOMY. Lewis W. JorpAN, Northwest 
Med. 40:47 (Feb.) 1941. 


It has been estimated that 1,235,000 tonsillectomies are performed each year in 
the United States. Numerous workers have been critical of this procedure because 
the results in many instances have not been beneficial enough to justify it. In a 
recent survey of university students, 77 per cent had tonsillar remnants in the 
fossae. The author reports a study of one hundred pairs of tonsils, in which 
70 per cent of the specimens indicated portions of the pillars had been removed 
and at least 15 per cent of the tonsils had been incompletely removed. 

The mere presence of large tonsils does not justify their removal, providing 
they are not causing local or general disturbances. The author discusses the 
technic of tonsillectomy merely from the standpoint of the adult. For children 
he advises the use of the La Force tonsillotome. 

In spite of meticulous removal of lingual lymphatic tissue, almost 100 per cent 
of the preadolescents will show some degree of postoperative hypertrophy. This 
seldom acts as a focus for infection. Rosertson, Omaha. 


Acute Otitis Mepia AND MASTOIDITIS IN CHILDREN. Horace JAMES WILLIAMS, 
Pennsylvania M. J. 44:590 (Feb.) 1941. 


The author reports that surgical mastoiditis has decreased in frequency. In a 
series of patients at the Philadelphia Hospital for Contagious Diseases 61.7 per 
cent of those in whom otitis media was developing were under 5 years of age 
and 30.2 per cent were between the fifth and the tenth year. In the entire series 
6.8 per cent had had their tonsils and adenoids removed, and of those in whom 
otitis media developed only 3.5 per cent had had their tonsils and adenoids removed. 
Anatomic factors of the greater frequency of otitis media occurring in children 
under 2 years of age are brought to attention. 

The advantages of upright and prone changes of position in reducing the 
collection of secretions in the nasopharynx are stated, as is the importance of 
not blowing the nose. The author advises the use of sulfanilamide early in otitis 
media. He also advises against the indefinite continuance of its administration 
and reminds the readers of the importance of observation in the hospital and of the 
pitfalls of masked symptoms under sulfanilamide therapy. He points out the 
importance of quietness in a patient under ethyl chloride or nitrous oxide anes- 
thesia in order that myringotomy may be performed under the best conditions 
that favor proper incision, good drainage and prompt healing. 


WEINBERGER, Sayre, Pa. [ArcH. OTOLARYNG.] 


Causes OF HypertropHic TONSILS IN CHILDREN. DomiInco F. GUSTAVINO, 
Rev. méd. latino-am. 26:607 (March) 1941. 


Among the millions of children that the author had occasion to examine a 
large number suffered from hypertrophic tonsils. Many had suffered from fre- 
quent attacks of tonsillitis and many from ganglion infarcts causing a disturbance 
in swallowing and pronunciation. 

Why are there so many children with hypertrophic tonsils? A local infection 
is one of the most important causes. With frequent attacks of tonsillitis, swallow- 
ing becomes difficult, and it is easy for bacteria to penetrate and cause a chronic 
inflammation. It is necessary to clean the cavities or fauces at an early age and 
also to teach children better oral hygiene, such as the use of gargles and a method 
of blowing the nose dnd keeping the nasal passages clean. Hypertrophic tonsils 
may result from infectious diseases, anatomic abnormalities and variations in 
temperature. 

Proper hygienic health habits will reduce the incidence of enlarged tonsils 


and tonsillitis. Dwyer, Kansas City, Mo. 
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A CASE OF THROMBOPHLEBITIS OF THE CAVERNOUS SINUS OF TONSILLAR ORIGIN. 
A. M. CavazzutTTI, Rev. Soc. de pediat. de La Plata 2:82 (April-May) 1941. 


In a case of severe tonsillitis with peritonsillar infiltration the tonsils were 
proved to contain pneumococci. A week after the onset of the disease exophthalmos 
appeared; this was followed by thrombosis of the cavernous sinus and death. 
Autopsy was not performed. Hiccrns, Boston. 


Diseases of Lungs, Pleura and Mediastinum 


BACTERIOLOGICAL DIAGNOSIS OF PNEUMONIA IN RELATION TO CHEMOTHERAPY. 
C. M. MacLeop and G. S. Mericx, Am. J. Pub. Health 31:34 (Jan.) 1941. 


The authors review the indications for supplementing chemotherapy with 
specific serum, They refer to sulfapyridine fastness of certain strains of pneu- 
mococci and state that localized epidemics due to drug-resistant strains may 
appear. A method is presented for the in vitro determination of drug fastness of 


strains of pneumococci. Limper, Louisville, Ky. 


THROMBOSIS OF THE PULMONARY ARTERY IN IDENTICAL TWINS: REPORT OF 
Cases witH Autopsy. J. U. Gunter, Arch. Path. 31:211 (Feb.) 1941. 


Thrombosis in one of the main branches of the pulmonary artery is reported 
in each of prematurely born, undernourished, 15 month old, identical male twins. 
One began to vomit and to have diarrhea and fever five days before death, and 
the clinical impression was dehydration, acidosis and colitis. The anatomic diag- 
nosis was acute otitis media (evident only on histologic examination), thrombosis 
of the right pulmonary artery and of the secondary branches of the left pulmonary 
artery, dilatation of the right side of the heart and lobular pneumonia. The other 
had vomiting, diarrhea and fever beginning three weeks before death, followed 
by a running ear four days later; death followed mastoidectomy. The anatomic 
diagnosis was left chronic mastoiditis, thrombosis of the right pulmonary artery 
and lobular pneumonia. Simultaneous symmetric pathologic processes often occur 
in identical twins, but this is the first report describing pulmonary thrombosis. 
The explanation suggested as most likely was thrombosis of the small veins of 
the region of the infected middle ear in one twin and of the mastoid process of 
the other (in spite of inability to demonstrate this thrombosis anatomically), 
followed by embolism-thrombosis of the pulmonary arteries. 


HALtey, Chicago. 


A CirnicaAL Stupy OF SULFATHIAZOLE IN THE PNEUMONIAS OF INFANCY AND 
CHILDHOOD, WITH SPECIAL REFERENCE TO THE INFLUENCE OF THIS DruG ON 
THE Bioop Picture. Cart C. Fiscner and H. A. Acerty, Arch. Pediat. 
58:97 (Feb.) 1941. 

Nineteen infants and children with lobar pneumonia and 20 with broncho- 
pneumonia were treated with sulfathiazole. In comparison with a similar group 
treated with sulfapyridine the year previously, the results were equally good in 
the group given sulfathiazole, a more rapid drop in temperature occurring in the 
patients with bronchopneumonia. There was no marked adverse influence on the 
blood picture. Orr, Buffalo. 


INTRATHORACIC MALIGNANCY IN CHILDREN: Report oF Two CAses. SAMUEL 
GotpBerG and Jacop WaLLEN, Arch. Pediat. 58:228 (April) 1941. 


Two cases are reported. One was an instance of a primary malignant growth 
of the upper lobe of the left lung with metastasis by contiguity from the left second 
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to fifth ribs inclusive. Histologically, the tumor was diagnosed as a lympho- 
sarcoma. 
In the other case also the tumor was lymphosarcomatous; the patient was a 12 


year old boy. Orr, Buffalo. 


SULFATHIAZOLE AND SULFAPYRIDINE IN THE TREATMENT OF PNEUMONIA IN 
INFANCY AND CHILDHOOD. STEWART C. WAGONER and WILLIAM F. HunrTING, 
J. A. M. A. 116:267 (Jan. 25) 1941. 


A strictly comparable study was made on the efficacy of sulfathiazole and 
sulfapyridine in treating pneumonia in children. Of 109 patients, 55 received 
sulfathiazole and 54 received sulfapyridine. Comparison is made of the duration 
of fever, complications and poor responses. Sulfathiazole gave as good a response 
as sulfapyridine. Temperatures fell below 100 F. in one and one-half days in 
each group. Vomiting was common, especially with sulfapyridine. Occasionally 
it was found advantageous to change to the other drug to effect a response. 


HeersMaA, Kalamazoo, Mich. 


THE Use oF THEOPHYLLINE WITH ETHYLENEDIAMINE (AMINOPHYLLIN) FOR 
THE CONTROL OF BRONCHIAL SPASM: A PHARMACOLOGIC STUDY. RICHARD 
H. Youne and Ropert P. Givper, J. Allergy 12:235 (March) 1941. 


A study was made to determine the pharmacologic action of the drug. The 
authors believe that theophylline with ethylenediamine exerts a protective action 
against the bronchial constrictor effect of histamine and that the action appears 
to be directly on the bronchial musculature. Hover, Cincinnati. 


VALIDITY OF ETIOLOGICAL DIAGNOSIS OF PNEUMONIA IN CHILDREN BY Rapip 
TYPING FROM NASOPHARYNGEAL Mucus. H. E. ALexanper, H. R. Crate, 
R. G. Suirtey and C. Exuis, J. Pediat. 18:31 (Jan.) 1941. 


Nasopharyngeal mucus obtained through the nares and emulsified in 0.2 cc. of 
pneumococcus broth served as excellent material for direct typing of pneumococci 
and Haemophilus influenzae by the Neufeld method. Three hundred and seventy- 
seven patients were studied by this method. For 258 of these, or 68 per cent, 
a diagnosis was made in thirty minutes, and for 317, or 84 per cent, in less than 
twelve hours. Sixty patients had negative results in twelve hours, but within a 
twenty-four hour period 55 per cent of these had a predominance of hemolytic 
streptococci in cultures. In 45 cases evidence concerning the diagnostic significance 
of the organism identified by rapid typing was checked by other methods: blood 
cultures, lung punctures, examinations of pleural fluid and postmortem examina- 
tions. In 43 cases, or 95 per cent, confirmation of the results of the rapid typing 


was obtained. Rau, Cincinnati. 


THE TREATMENT OF PNEUMONIA IN INFANTS AND CHILDREN. BENJAMIN W. 
Carey, J. Pediat. 18:153 (Feb.) 1941. 


A group of 613 infants and children with pneumonia admitted to the Children’s 
Hospital of Michigan were treated with sulfapyridine, sulfathiazole or specific anti- 
pneumococcus rabbit serum along with one of these two drugs. The average 
duration of the pneumococcic pneumonia after treatment was begun for patients 
who received either sulfapyridine or sulfathiazole combined with specific anti- 
pneumococcus serum was less than the average duration for those treated with 
either drug alone. The fatality rate of all the patients treated was so low that 
no statistical comparison of treatment could be made. Empyema did not develop 
in a single case after treatment was begun. A small group of patients had a 
recurrence of the same type of pneumococcic pneumonia following apparently 
successful recovery after treatment with sulfapyridine or sulfathiazole alone. 
Recurrence was not observed in any case in which one of the drugs and the 
specific antipneumococcus serum were used. 
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Sulfapyridine and sulfathiazole were equally effective for the treatment of 
pneumonia due to beta hemolytic streptococcus. Sulfathiazole was more effective 
than sulfapyridine in the treatment of pneumonia due to staphylococcus. Sulfa- 
thiazole produced fewer toxic reactions than sulfapyridine. Because of this and 
because of its effectiveness against the pneumococcus, the beta hemolytic strepto- 
coccus and the staphylococcus, sulfathiazole is the drug of choice. 


RauHw, Cincinnati. 


A Stupy or 300 Cases or Acute EmpyemMa TuHoracis (132 StREPTrococcic AND 
168 Pneumococcic). Lew A. Hocuperc, J. Thoracic Surg. 10:354 (Feb.) 
1941. 


The author has studied 300 cases of empyema from the records of the Jewish 
hospital of Brooklyn between the years 1929 and 1936. In all cases there was 
preoperative thoracentesis, with bacteriologic study of the fluid removed. 

The mortality in the cases of streptococcic empyema was higher than that in 
the cases of pneumococcic empyema, as might be expected. According to the 
author, mortality was directly proportionate to the complications associated with 
the disease, being ofcourse much higher in the complicated cases (ten times as 
high). 

Rib resection, according to the principles of Graham and Bell, offered the most 
effective method of treatment in both groups, with the least failures. 

Whereas it has been held that the mortality rate of empyema thoracis in 
children under 2 years of age is higher than at any time thereafter, the authors 
show that in their patients under 2 years of age with uncomplicated empyema 
thoracis the mortality rate is below the general average. However, in the com- 
plicated cases it is highest in these years, being 85 per cent. 

Dorsey, Chicago. 


A Lasporatory INVESTIGATION OF PNEUMONIA AMONG INFANTS AND CHILDREN. 
A. W. Aucer, Arch. Dis. Childhood 16:35 (March) 1941. 


Laboratory investigation of pneumonia in infants and children indicates that 
the severe pneumonia season of 1938-1939 was associated with a rise in case inci- 
dence during December, January, February and March with a high mortality, 
whereas the mild pneumonia season of 1939-1940 was associated with a decrease 
in incidence and a relatively low fatality rate during these months. The reduction 
in mortality was particularly noticeable in the age group over 2 years, in which 
it was less than half during the mild season as compared with the severe season. 
A study of the etiologic bacteria in the sputum for the two pneumonia seasons 
showed that there was a striking reduction in incidence of type I pneumococci 
and hemolytic streptococci, which was further borne out by a marked reduction 
in the incidence of empyemas due to these organisms during the mild season. 
Presence of staphylococci in the sputum of infants under 2 years of age is of 
serious portent. The high mortality and incidence of empyema in this age group 
are relatively unaffected by seasonal variation. Ketty, Milwaukee. 


A Note on THE Use oF M & B 693 [SuULFAPYRIDINE] IN THE PNEUMONIA OF 
CHILDREN. R. M. Murray-Lyon and R. W. Brac, Edinburgh M. J. 48:313 
(May) 1941. 


The authors report 50 patients treated with sulfapyridine at the Leith Hospital 
during 1939 and 1940. All of these children had clearcut physical signs, and most 
of them had had roentgen examinations to verify the clinical findings. There was 
lobar pneumonia in 38 of the children and bronchial pneumonia in 12. The authors 
did not attempt to obtain sputum from these young children, the majority of 
whom were under 2 years and none over 7. There were 2 deaths in 13 patients 
with lobar pneumonia under 1 year of age and 2 deaths in 7 children with 
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bronchial pneumonia under 1 year of age. There was no trouble from toxic 
effects of the drug. Patients with lobar pneumonia received about 0.17 Gm. per 
kilogram of weight; patients with bronchopneumonia were given not less than 
0.22 Gm. per kilogram of weight. The authors found it difficult'to judge the 
effect of the drug in lobar pneumonia; it seemed to have little if any effect in 
bronchial pneumonia, which is contrary to the results reported from America. The 
authors feel that skilful nursing is still the most important factor in management 
of pneumonia in infants and young children. Nerr, Kansas City, Mo. 


MorTALITY IN CHILDREN FROM INFECTIONS OF THE RESPIRATORY TRACT AS 
RELATED TO METEOROLOGIC FACTORS IN THE CiTy OF LEGHORN. Fores! and 
A. Marcovatpt, Riv. di clin. pediat. 39:161 (March) 1941. 


The authors have made a statistical analysis for the twenty year period 1918 
to 1938 in the city of Leghorn, Italy, between the weather (temperature, barometric 
pressure, relative humidity, rainfall and wind velocity) and the number of deaths 
of infants and children from respiratory diseases. The correlations were on a 
monthly basis. In the winter the factor of weather which correlated best with 
the mortality was the temperature; the lower the temperature the higher the 
incidence of death. In the summer the infant mortality increased together with 
the increase of the temperature, barometric pressure and relative humidity. In 
the spring mortality increased with the increase of relative humidity and rain. 
In the autumn the mortality increased with a diminution of temperature, pressure 
and wind velocity. The mortality was highest in February (1.192 per 10,000) 


and lowest in September (0.299). Hiccins. Boston. 


SurcicAL TREATMENT OF CONGENITAL Broncuiectasis. I. G. Moreno, Rev. Soc. 
de pediat. de La Plata 2:48 (April-May) 1941. 


A case report is given of a 12 year old girl with bronchiectasis. A thorough 
roentgenographic study (including injections of iodized poppyseed oil) was made. 
Treatment was medical: postural drainage and administration of vaccines, iron 
tonic and sulfarsphenamine. Improvement resulted. The differential diagnosis 
between congenital bronchiectasis, polycystic lung and bronchiolar agenesis is dis- 
cussed. The surgical treatment of bronchiectasis by pneumonectomy or lobectomy 
as carried out in the Brompton Hospital, London, is reviewed. 


Hicerns, Boston. 


Cavity OF THE LuNG FoLLow1inc Ecuinococcus INFESTATION. E. G. CASELLI 
and R. DELLEDONNE, Rev. Soc. de pediat. de La Plata 2:91 (April-May) 1941. 


A child of 6 years was found to have a cavity in the lower lobe of his right 
lung due to an echinococcic infection. Treatment consisted of postural drainage, 
gargling and injections of sulfarsphenamine. In addition, air was injected into 
the peritoneal cavity. The child improved under this treatment. 


Hicerns, Boston. 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


CONSTIPATION: Report oF Its Errects oN Tuirty-Two CHILDREN. JOSEPH 
SCHWARTZMAN and Irvinc Wernstock, Arch. Pediat. 58:251 (April) 1941. 


An investigation of the effects of constipation on 32 normal children was under- 
taken. “The conclusion reached was that the big bugaboo, constipation, was and 
is still being superfluously overemphasized. It was further felt that constipation 
was merely a signal of some other factor which was altering the body physiology, 
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and that it probably was this factor which was the cause of the abnormalities, if any, 
rather than the constipation. Therefore, constipation as such should not necessarily 
be considered a cause for alarm and hasty action. However, if accompanied by 
abnormalities, it should be considered the effect rather than the cause of the con- 
dition, and as such is a safety alarm signal which awakens the dormant attention 
to further and careful investigation for the etiological factors involved.” 


Orr, Buffalo. 


THE FREQUENCY OF UmpbILICAL HERNIAE IN NeEcRO INFANTS. J. W. JONES, 
Arch. Pediat. 58:294 (May) 1941. 
Umbilical hernia was found to be more common in Negro infants than in white 
infants. The reason is unknown. Orr, Buffalo. 


DuopENAL ULCER IN CHILDREN: CASE Report. T. I. WILLINGHAM, J. M. A. 
Georgia 30:271 (June) 1941. 


This case report is that of a 6 year old boy who had vague abdominal symp- 
toms dating back two years. He vomited bright red blood and passed tarry stools 
before the diagnosis was suspected. Roentgen examination confirmed the diag- 
nosis, and the ulcer healed with a medical regimen. 

Morrison, Savannah, Ga. 


SULFATHIAZOLE THERAPY OF INFANTILE DIARRHEA. GRANT TAYLOR, J. Pediat. 

18:469 (April) 1941. 

Every second patient (13 in all) of the 27 children admitted to Duke Hospital 
between July 15 and Nov. 15, 1940 because of parenteral diarrhea or bacillary 
dysentery was treated with sulfathiazole in initial oral doses of 1 Gm. per year of 
age up to a maximum of 3 Gm., followed by the same daily amount divided into 
six doses. 

The average time required for the stools to reach four a day of normal color 
and consistency was three and two-tenths days in the sulfathiazole-treated group 
and fifteen and six-tenths days in the control group. No deaths occurred in the 
sulfathiazole-treated group. Of the 14 controls, 2 died, 1 after a protracted hos- 
pital course of twenty-seven days and the other nine hours after admission. In 
the sulfathiazole-treated group, the duration of diarrhea after admission bore no 
relation to the duration of diarrhea prior to admission; however, in the control 
group recovery was later in those who had had prolonged diarrhea prior to 


admission. Rava, Cincinnati. 


RECURRENT GASTRO-INTESTINAL DisTURBANCES OF Earty INFANcy. W. A. 
McGee, South. M. J. 34:648 (June) 1941. 


The author reports that in spite of judicious care too many infants who suffer 
from recurrent digestive disturbances are seen. 

Boiling, powdering and evaporation of cow’s milk have done much to reduce 
the incidence of trouble. Substitution of vegetable milks for infants with casein 
sensitivity has been a great source of relief from repeated digestive disorders. 
These, however, are not nearly so rare as textbooks would lead one to believe. 
Mixed foods, such as cereals, fish oils and vegetables, are in part responsible for 
some of the recurrent symptoms. 

The introduction of single foods in small quantities with intervals of about five 
and three days between ingestions, furnish clues which are informative, but unfortu- 
nately these signals are often overlooked or not properly interpreted. 


ScHLUTz, Chicago. 
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FresH ForeicGN Bopy LESION OF THE EsopHAGUS COMBINED WITH AN OLD 
Foreicn Bopy HEALED INTO THE THYROID: MISLEADING D1AGNosiIs; Causa- 
TIvE CONNECTION. H. WuLLSTEIN, Monatschr. f. Ohrenh. 75:82 (Feb.) 1941. 


In a patient complaining of difficulty in swallowing, a fresh lesion of the 
esophagus was noted. Roentgenographic examination revealed the presence of a 
needle, located outside the esophagus and certainly not in the region of the fresh 
lesion. It was found that a goiter had dislocated and partly obstructed the 
esophagus, and it is assumed that the needle had perforated the esophageal wall 
years ago and entered the thyroid without causing any symptoms. 

The thyroid capsule is held responsible for having hindered the further wander- 
ing of the foreign body. The second foreign body, probably a bony spicule, recently 
caused a superficial lesion of the mucosa and passed on. As this happened in the 
same region, although not in the same spot, it can be assumed that the esophagus 
was slightly compressed or dislodged in this region and, therefore, was more apt 


to stop foreign bodies at this point. [eperer, Chicago. [ARcH. OTOLARYNG.] 


APPENDECTOMY FOR CHRONIC APPENDICITIS: A Stupy oF Enp Resutts. Y. K. 
Wu, Chinese M. J. 59:339 (April) 1941. 


The author recognizes that the actual occurrence of chronic appendicitis is 
regarded by some clinicians as questionable. There were 226 patients in his series, 
ranging in age from 5 to 60 years, chiefly young adults. There are few physical 
signs; slight localized tenderness was the most important one in this series. Mus- 
cular spasm was occasionally noted, or a mass representing a distended cecum 
or an indurated appendix in the right lower quadrant of the abdomen. It is 
necessary to have the benefit of all clinical data. Pinworms were found in three 
appendixes, and symptoms were relieved by appendectomy. About two thirds of 
the patients were cured by appendectomy, and the operation carries little risk in 


selected cases. Nerr, Kansas City, Mo. 


DvuopENAL ULCER IN A CHILD oF Two YEARS; Report or A CAseE. SHAO-CHOW 
P’an and Yrn-T’anc Hsu, Chinese M. J. 59:480 (May) 1941. 


For the period of nineteen months the young child reported on by these authors 
had been sick following an intestinal hemorrhage and had died finally of a massive 
melena. Autopsy showed a small ulcer, 7 mm. long, on the mucosa of the anterior 
wall of the duodenum about 3.8 cm. from the margin of the pylorus. It was the 
opinion of the authors that the ulcer found was not the original one; the patient 
may have had other ulcers which had healed. The diagnosis is difficult, the con- 
dition is rare, and palliative measures are usually attempted. However, one writer 
reports the diagnosis and operative cure of a gastric ulcer and perforation in a 


3 month old infant. Nerr, Kansas City, Mo. 


Nervous Diseases 


MicrocePpHALy. CLEMENS E. Benpa, Am. J. Psychiat. 97:1135 (March) 1941. 


Benda reports 2 cases of microcephaly in which autopsy was performed. In 
the first the condition was of unknown origin. Macrogyria with microgyria interna 
was present, and the status of the cerebrum was that of a 6 month fetus. The age 
at death was 10 years. The second case was one of microcephaly with cystic 
degeneration of the white matter, the result of asphyxia at birth. Death occurred 
at 2 years of age. 

Benda points out that the hydrocephalus found in such cases is due to lack of 
development of the white matter of the brain. 


Forster, New Haven, Conn. [Arcu. Neuror. & Psycutat.] 
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DULNESS AS AN EpiLeptic EQuivALent. Tracy J. Putnam and H. Houston 
Merritt, Arch. Neurol. & Psychiat. 45:797 (May) 1941. 


In addition to periods of irrational, destructive behavior, unexplained outbreaks 
of temper, periods of amnesia and certain psychoses and behavior disorders of 
children, the authors describe a fifth personality disorder, which is on an epileptic 
basis. It consists of large numbers of, or almost continuous, periods of dulness 
lasting for days which are difficult to differentiate from deterioration. They can 
be recognized by electroencephalographic studies and by therapeutic tests, especially 
with dilantin sodium. Beverty, Chicago. 


Tue ELECTROENCEPHALOGRAM OF CHILDREN WITH FocaL CONVULSIVE SEIZURES. 
Louis CasAMAJjorR, J. Roy SmituH, Kate ConstasLe and CuHartes W. P. 
Wa ter, Arch. Neurol. & Psychiat. 45:834 (May) 1941. 


The authors studied a series of patients presenting focal cortical seizures. In 
none of the cases did the electroencephalographic tracings indicate a focal dis- 
turbance, but there was a tendency of the waves to be more prominent on the side 
of the brain affected. These findings and the neurologic signs bore a closer rela- 
tionship to each other and to the side of the brain affected than the pneumoenceph- 
alographic findings. The authors suggest operation as advisable only when the 
findings from all three of the examinations coincide. Beverty, Chicago. 


ELECTROENCEPHALOGRAPHIC CLASSIFICATION OF THE EPILEPSIES. HERBERT JASPER 
and Jonn KersuMan, Arch. Neurol. & Psychiat. 45:903 (June) 1941. 


The authors describe the patterns of electric discharge from the brain as shown 
by electroencephalographic tracings of patients having convulsions. They attempted 
a classification of the types of waves and studied the relationship of each type of 
wave to the kind of convulsive seizures the patient had. Abnormalities were found 
in 95 per cent of the patients examined. 

“The most significant result of the analysis of electroencephalographic and 
clinical observations on epileptic patients presented here, in our opinion, is the 
establishment of a specific form of electrogram for patients with seizures of focal 
cortical onset. A single, well restricted focus of random spikes or sharp waves 
with normal activity from all other regions of the head, usually leads to the site 
of onset of an epileptic seizure as judged by the clinical seizure pattern, and in 
many cases this has been verified by operative exploration and electrical stimula- 
tion. Without the necessity of observing a clinical attack, the electrogram therefore 
provides a reliable guide to further study of the possibility of successful surgery 


therapy. BeveRty, Chicago. 


ENCEPHALOPATHY DUE TO BuRNS: Report oF A Case. NATHAN Rortu, Arch. 
Neurol. & Psychiat. 45:980 (June) 1941. 


Following an extensive second degree burn in a 14 month old child there were 
blindness, progressive hydrocephalus and mental deterioration. The changes in the 
central nervous system are supposedly related to changes in the blood and the 


circulatory system. Beverty, Chicago. 


Pneumococcic MENINGITIS: CASE Report oF COMPLETE RECOVERY IN A TEN 
Montus Otp INFANT. ArtTHUR J. Moss and Epwarp L. Strem, Arch. Pediat. 
58:203 (April) 1941. 

A white girl 10 months of age recovered from type 14 pneumococcus meningitis 
after the use of specific rabbit serum and sulfapyridine. The first spinal fluid 
culture, taken before the onset of treatment, was positive for the type 14 pneumo- 
coccus. Subsequent cultures of the spinal fluid, taken after treatment was initiated, 
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were all sterile. The level of sulfapyridine in the blood was maintained between 
23 and 26 mg. per hundred cubic centimeters, while the concentration of the drug 
in the spinal fluid was between 16 and 18 mg. Orr, Buffalo, 


ELEctTrRo-ENCEPHALOGRAPHIC DIAGNOSIS OF EXTRADURAL AND SUBDURAL HEMor- 
RHAGE. MarK ALBERT GLASER and HENpDRICKUS SJAARDEMA, Proc. Soc. 
Exper. Biol. & Med. 47:138 (May) 1941. 


Three patients with verified subdural hematoma (2 with subacute, 1 with acute) 
exhibited the following electroencephalographic changes localized over the hemor- 
rhage: delta waves of 1 cycle per second with a voltage of 100 microvolts, com- 
bined with a rapid wave of 16 cycles per second and a voltage of 20 microvolts. 
The waves immediately returned to normal in the case of acute hematoma, and in the 
case of subacute hematoma they were normal six months later, following surgical 
removal of the hemorrhage. In experimental studies with 30 rabbits gelatin cap- 
sules filled with citrated rabbit blood and some with colloidal thorium dioxide 
were inserted subdurally and extradurally and electroencephalograms made. Char- 
acteristic waves were produced, which gradually disappeared if the capsules were 
removed within two weeks and persisted for five months (the duration of the 
study) if they were allowed to remain in place. HANSEN, Minneapolis. 


MENINGITIS FROM BaciLtus ParatypHosus B IN AN INFANT. G. CASELLI and 
J. B. Teopatpo, Rev. Soc. de pediat. de La Plata 2:63 (April-May) 1941. 


The acute illness of a child of 14 months began with fever, vomiting and 
diarrhea. The fever persisted after the diarrhea had ceased, and an infection of 
the urinary tract was diagnosed. Six weeks after the onset meningitis, which 
proved to be due to Bacillus paratyphosus B, developed. The diagnosis was con- 


firmed at necropsy. Hice1ns, Boston. 


ReEsutts OBTAINED IN THE SURGICAL TREATMENT OF LitTtLe’s Disease. I. G. 
Moreno and C. F. Borrt, Rev. Soc. de pediat. de La Plata 2:105 (April-May) 
1941. 


The surgical treatment of Little’s disease may be directed against (1) the 
paralysis, (2) the spasm and (3) the incoordination of the muscles; the first two 
are the most important. 

A series of patients was treated by orthopedic methods, deformities being cor- 
rected by neurotomy and by tenotomy of the abductors. The operation of Stofell, 
consisting of dividing the motor nerves at the point of penetration of the muscle 
body and of root sectioning anteriorly and posteriorly, has been used. Lumbar 
sympathectomy has been tried for relaxation of tonus and shortening the duration 
of muscular fatigue; it is suggested as a supplementary operation. Since Little’s 
disease shows a tendency to spontaneous regression, surgical intervention is 
inadvisable before the patient is 4 years of age, although deformities should be 
combated sooner. No case reports are given. Hiccrns, Boston. 


Pneumococcic MENINGITIS TREATED WITH SPECIFIC SERUM AND CHEMOTHERA- 
PEUTIC DruGS OF THE SULFANILAMIDE GrouP. HENNING VoGcELIUs, Acta 
med. Scandinav. 106:449, 1941. 


Since 1938 21 cases of pneumococcic meningitis were cbserved in the Copen- 
hagen Hospital. No recovery occurred until the use of sulfapyridine in 1940. 
Since then 12 cases have been observed, in 4 of which there was recovery; in 3 
of these specific serum was also given. The age in these cases was 12, 12, 13 
and 22 years. In two thirds of these the origin of the infection was otorhinogenic ; 
only in 1 case was the origin probably pneumonia. Kajot, Baltimore. 
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Psychology and Psychiatry 


RorsCcHACH ReEacTIONS IN Earty CuHILpHoop. BruNo KLoprer and HELEN 
Marcuties, Rorschach Research Exchange 5:1 (Jan.) 1941. 


The authors studied 205 Rorschach records of 155 children between the ages 
of 2 and 7 years. They found the following successive patterns : 

1. The most undifferentiated reaction was a “magic repetition” of the same 
response to all ten cards. This reaction became rare after 3 years of age and 
disappeared completely when the fourth year was reached. 

2. This repetition can be substituted by a rejection of cards either by silence or 
by a statement such as “I don’t know.” This was considered a typical reaction of 
young children only when more than three cards were so rejected. 


3. In another modification of this “magic repetition” response the perseveration 
may be limited to some of the cards, the others being given more individual atten- 
tion. Records were included in the reaction pattern if the perseveration included 
at least four different cards, provided the card was used as a whole. 

These modifications of the earliest reaction patterns are frequent between 2 and 
4 years of age, diminish between 4 and 5 years and are rare after 5 years. 

A third, and decisive, step is shown when at least seven of the ten cards receive 
individual responses. These responses may be very crude, may have only a faint 
resemblance to the blot or may assign to the whole blot a meaning suggested by 
a minor detail only (confabulation). 

None of the children studied showed this pattern before the age of 3 years, but 
it was present in 99 per cent of the children who were 5 to 5% years of age and 
in all those over 5% years of age. 

Within this step a minor modification is the perseveration of responses to the 
last three cards, “where the color seems to create similar situations calling for 
the ‘magic key solution’ as the whole Rorschach situation presents at an earlier 
age. 

In the youngest (2 to 3 years) age groups over one third of the children 
rejected cards and all of them except 1 rejected more than two cards. Of the 
3 to 4 year age group 30 per cent rejected cards, several rejecting more than 
two. In the next two age groups the proportion fell to 13 and 12 per cent, and 
in each group only 2 children rejected more than two cards. In the last (6 to 7 
years) group only 1 out of 23 children rejected three cards. In the succeeding age 
groups there was a steady decrease in the percentage of children who used only W 
(whole card) responses, from 35 per cent in the 2 year group to none in the 
6 year group. D responses (the most obvious detail areas) increased correspond- 
ingly. and were found exclusively or predominantly in all but 2 cases in which 
details were used. 

M (human movement) responses are unusual in children, and it is most likely 
that below the 8 year level they are found almost exclusively in the records of 
superior children. 

FM (animal movement) responses showed a consistent rise at succeeding age 
levels and consistently exceeded M responses. This tends “to confirm the inter- 
pretive assumption that FM represents a symbolic expression of instinctual drives 
which up to puberty naturally predominate in our inner life.” 

Scattered samples of N (inanimate movement) responses, as well as of the six 
types of shading response, were seen at all levels. 

Within the color responses the pure C response has a dominant position up to 
the age of 4 years. After this the CF (color definite, form arbitrary) response 
dominates to the age of 6; then the usual adult dominance of the FC (definite 
form and color combined) response emerges. 

F (pure form) responses remained close to 50 per cent of the total in all these 
age groups, but the quality of the responses, or the form accuracy level, increased 


with age. Marcovitz, Philadelphia. [ArcH. Neurot. & Psycutat.] 
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’ PERSONALITY CHANGES IN ADOLESCENCE. MARGUERITE Hertz and ELizaperu 
Baker, Rorschach Research Exchange 5:30 (Jan.) 1941. 


Seventy-six adolescents were tested at 12 and again at 15 years of age. The 
authors conclude that the 12 year old child tends to engage less in inner living 
and fantasy life and responds more readily to the world about him. He tends 
to be livelier, more “labile” than stable, more excitable than controlled, more 
“outward” in his emotional behavior. Extroversive elements dominate the per- 
sonality. By 15 years of age both boys and girls appear more introversive. The 
15 year old adolescent tends to withdraw within himself. He is more creative. 
General responsiveness to the environment decreases. Fewer infantile patterns 
show, with less egocentricity and impulsiveness and fewer outbursts. There is a 
definite increase in emotional adaptability and stability. 


Marcovitz, Philadelphia. [ArcH. Neurot. & Psycurat.] 


A Case oF JuventLeE AMmaAurotic Ipiocy WITH DISTURBANCES IN WATER-SALT 
Merapotism. E. C. Dax, Brit. J. Ophth. 25:24 (Jan.) 1941. 


Dax reports a case of juvenile amaurotic idiocy in a girl whose sister was 
similarly affected. There were mild arachnodactyly and other abnormalities 
associated with this condition; in particular there were differences in the size 
and color of the nipples and areolas, abnormal heart sounds, laxity of ligaments, 
kyphosis and abnormal length of the arms and legs as compared with the trunk. 
Five cousins had long digits. An abnormality of the water-salt metabolism was 
shown by a retention of sodium chloride on test and a delay in urinary secretion 
in response to a urine dilution test. 


The article is illustrated. W. Zent aver. [Arcu. OputH.] 


Diseases of the Genitourinary Tract 


TREATMENT OF NEPHROSIS WITH VITAMIN A AND UNSATURATED Fatty Acip 
TuHerAPpy. Gerorce W. Catpwett, Arch. Pediat. 58:247 (April) 1941. 


This is a preliminary report of a favorable response of a patient with definite 
nephrosis treated with vitamin A and unsaturated fatty acid. ‘The therapy is based 
on experimental work, which suggests that nephrosis as it appears in young 
children is a deficiency disease in addition to any infectious factor as previously 


suspected.” Orr, Buffalo. 


VesIcAL CALCULI IN INFANCY: CASE REPORT OF VESICAL CALCULI IN A NINE 
Montus Op Mate Inrant. Leo G. Gotpperc, Arch. Pediat. 58:271 (May) 
1941. 


Vesical calculi in children are still common in countries where the conditions 
of living have remained poor. However, in the United States, owing to an 
increased knowledge of nutrition and diet, bladder calculi are relatively uncommon 
in children. 

A case of bladder calculi associated with a spastic, hypertrophic internal 
sphincter in a 9 month old boy is reported by the author. Orr, Buffalo. 


PAROXYSMAL HEMOGLOBINURIA: CASE Report. R. Bruce Locve, J. M. A. Georgia 

30:275 (June) 1941. 

Paroxysmal hemoglobinuria is a rare manifestation of congenital or acquired 
syphilis. It is caused by an autohemolysin which can be separated from that 
responsible for the Wassermann reaction on the blood. This hemolysin combines 
in vitro with the red cells at a low temperature, and hemolysis occurs when the 
serum is warmed to body temperature. This phenomenon is known as the Donath- 
Landsteiner reaction. 
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The case of a 13 year old Negro boy with congenital syphilis is reported. The 
Donath-Landsteiner reaction was strongly positive, as was the Wassermann reac- 
tion. After ten months of antisyphilitic treatment, both the Wassermann and the 
Donath-Landsteiner reaction became negative. Morrison, Savannah, Ga. 


AcTION OF DESOXYCORTICOSTERONE ON NON-PROTEIN NITROGEN CONTENT OF BLoopD 
Durinc ExpeRIMENTAL UreMiA. Hans Seve and Kat NIELSEN, Proc. Soc. 
Exper. Biol. & Med. 46:541 (April) 1941. 


Bilaterally néphrectomized rats given desoxycorticosterone acetate subcutane- 
ously lived longer and remained in better condition, that is, with delay of the 
clinical signs of uremia, than control animals not given this material. The non- 
protein nitrogen of the blood was definitely lower in the nephrectomized animal 
treated with the desoxycorticosterone acetate, thereby indicating that this substance 
counteracts the development of the uremia in these animals. 


HANSEN, Minneapolis. 


THe PRopuUCTION OF GLOMERULO-NEPHRITIS IN ANIMALS BY THE INJECTION OF 
SERUM FROM PATIENTS SUFFERING FROM NEPHRITIS. BRUNO SCHOBER, 
Edinburgh M. J. 48:322 (May) 1941. 

The author, originally from Prague, Czechoslovakia, reports this work from the 
Wilkie Surgical Research Laboratory, University of Edinburgh. Experimeuts 
with rats that were given subcutaneous injections of plasma, serum or ultrafiltrates 
from patients sick with glomerulonephritis showed renal changes histologically 
similar to those of diffuse glomerular nephritis in man. These changes did not 
occur when the blood utilized had come from patients with other diseases or from 
patients who were clinically convalescing from acute nephritis. The results are not 
well explained by the hypothesis of an allergic phenomenon, of an unfavorable 
effect of a foreign serum, of a primary toxicity of serum or of the presence of 
serotoxins. The author suggests that there is a causative toxic principle effective 
in the disease both in the experimental animal and in man. The primary damage 
may be due to the production of an increased permeability of the glomerular capil- 
laries (serous inflammation). 

Microscopic sections are included in this article. Nerr, Kansas City, Mo. 


A CASE OF CONGENITAL MALFORMATION OF THE URINARY Tract. G. B. Cavaz- 
zuTti, M. F. ArGuELLo and G. RopricuEz, Rev. Soc. de pediat. de La Plata 
2:7 (April-May) 1941. 

Fever, urinary symptoms and pyuria in a girl of 5 years led to the discovery of 
congenital abnormalities of the kidneys. There was a pronounced dilatation of 
the left ureter, with practically no function of that kidney. The right kidney was 
double and had two ureters; it showed normal function. Surgical removal of the 
left kidney and ureter was advised. Hiccrns, Boston. 


RENAL LITHIASIS IN A CHILD OF Two YEARS. J. F. MoRANO Branot, Rev. Soc. 

de pediat. de La Plata 2:24 (April-May) 1941. 

The 12 cases of renal lithiasis in children reported in the Argentine are 
reviewed. Brandi reports the case of a 2 year old boy who had had febrile 
attacks and considerable abdominal pain and had passed calculi in his urine. The 
alkaline reserve was 46 volumes per cent. The reaction to tuberculin was negative. 
The sugar content of the blood was 83 mg. per hundred cubic centimeters, the 
phosphate content 5.26 mg. and the calcium content 12.6 mg. Multiple stones in 
the left kidney were seen on roentgen examination, and there was evidence of a 
poor excretion of iopax from the same side. 
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At operation on a fluoroscopic table pyelotomy and nephrotomy were done, and 
a number of the calcium and magnesium phosphate stones were removed. The 
child died twenty-two hours after the operation, with high fever and cyanosis. 


Hicc1ns, Boston. 


Diseases of the Muscles, Bones, Joints and Lymph Glands 


HEMATOGENOUS OsTEOMYELITIS. W. B. Owen, South. M. J. 34:544 (May) 1941. 


The author presents a review of 300 cases of hematogenous osteomyelitis. 

The treatment of acute hematogenous osteomyelitis must be individualized 
according to the type and severity of the attack, some requiring early, and others 
late, conservative surgical measures. 

Routine early radical extensive operation on the bone for acute hematogenous 
osteomyelitis is productive of an unwarranted high mortality rate. 

The infection is most common in children, particularly boys. The bones of 
the lower extremity are involved approximately four times as often as those of 
the remainder of the body. Trauma is the most important localizing factor. 

Staphylococci accounted for 92 per cent of the acute infections in a group of 


62 patients. 
Chemotherapy, blood transfusion, early drainage in selected cases and fixation 
in all cases are advocated in treatment. ScuLutz, Chicago. 


Acute OSTEOMYELITIS WITH STAPHYLOCOCCUS SEPTICEMIA. L. D. Baker, South. 
M. J. 34:619 (June) 1941. 

The author concludes that in infections caused by hemolytic Staphylococcus 
aureus the ratio of mature to immature polymorphonuclear leukocytes found in 
the circulating blood can be used to estimate the degree of toxemia and to determine 
the need for antitoxin. 

Staphylococcus toxins can be neutralized in vivo by staphylococcus antitoxin 
prepared from the toxin produced by Burky’s Ha strain of hemolytic Staph. aureus. 

Highly purified antitoxin serum can be administered intravenously with safety, 
provided necessary precautions have been taken to determine the patient’s sensitivity. 

Sulfathiazole is of benefit in treating staphylococcic infections. Sulfanilamide 
and sulfapyridine are contraindicated in the presence of infections with hemolytic 


Staph. aureus. 
Early and adequate drainage of all foci of infection is necessary if antitoxin 


therapy is to be effective. ScHLUTz, Chicago. 


Diseases of the Eye 


A CASE oF SYMPATHETIC OPHTHALMIA TREATED WITH SULFANILAMIDE. R. C. 
GamBLE, Am. J. Ophth. 24:49 (Jan.) 1941. 

Gamble reports the case of a boy with a perforating injury of the right eye 
in whom sympathetic ophthalmia developed. This had apparently improved with 
the use of sulfanilamide when the boy died from an accident. Pathologic examina- 
tion of both eyes proved the diagnosis of sympathetic ophthalmia. 

W. S. Reese. [ArcH. Opurtu.] 


SULFONAMIDE THERAPY OF TRACHOMA. J. E. Smiru, L. A. JULIANELLE and J. H. 

Gamet, Am. J. Ophth. 24:174 (Feb.) 1941. 

Smith, Julianelle and Gamet give the following summary and conclusions of 
their study: 

“1. A study of sulfonamide therapy in trachoma has been undertaken in the 
manner described above. 
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“2. Following the administration of sulfanilamide per os to 26 patients, the 
disease in 2 was arrested, 11 were improved, and 13 unchanged at the end of the 
treatment. 

“3. Following neoprontosil [azosulfamide] applied topically as already outlined, 
a definite improvement was observed in all of nine patients. All were subsequently 
given some other form of treatment in order to render them asymptomatic. 

“4. A review of the correlated literature has been made and the results have 
been analyzed. 

“5. A conservative opinion at the present time would be that sulfonamide com- 
pounds cause a disappearance of the nonspecific (that is, subjective) symptoms of 
trachoma and an improvement of varying degrees in the clinical condition; evidence 
of their curative capacity remains to be established. 

“6. It is the opinion of the present writers that in spite of the improvement, 
‘recovery’ from trachoma is not the rule but the exception. 

“7. It, therefore, seems the wiser procedure to supplement sulfonamide treat- 
ment with one of the more usual forms of local therapy.” 


W. S. Reese. [Arcu. Oputu.] 


EXCRETION OF SULFATHIAZOLE IN TEARS. JACOB TURKELL and Srymour F. 
WitHeIM, Proc. Soc. Exper. Biol. & Med. 47:97 (May) 1941. 


Four patients with conjunctivitis while receiving sulfathiazole were found to 
have a concentration of sulfathiazole on the average of 0.6 mg. per hundred cubic 
centimeters in the tears, while 10 subjects also receiving sulfathiazole but with no 
signs of conjunctivitis had an average concentration of 0.56 mg. in the tears. Thus 
the development of a complicating conjunctivitis (5 of 31 cases on the authors’ 
service) was not due to the amount of sulfathiazole secreted in the tears. The 
concentration of the drug in the tears is not related to the level of sulfathiazole 


in the blood. HaAnseEN, Minneapolis. 


INTERPRETATION AND EVALUATION OF TESTS FoR STRABISMUS. W. T. Davis and 
E. SHepparp, South. M. J. 34:559 (June) 1941. 


The authors conclude that in the majority of cases of strabismus no one test 
is sufficient. Usually more than one is necessary, and it is the comparison of the 
results that gives the necessary diagnostic information. 

Before treatment is begun, one should know to what extent mechanical inner- 
vational and fusional factors contribute to the squint. It is becoming increasingly 
important from an occupational viewpoint to obtain not only a cosmetic but a 
functional cure. In the majority of cases a functional cure cannot be obtained 
without the aid of orthoptic training. Scututz, Chicago. 





Society Transactions 


AMERICAN PEDIATRIC SOCIETY 


Epwarps A. Parks, M.D., President 
Hueu McCuttocn, M.D., Secretary 


Fifty-Fourth Annual Meeting, Skytop, Pa., April 30-May 2, 1942 
First Session 


Thursday Afternoon, April 30 


President’s Address. Dr. Epwarps A. Park, Baltimore. 


Symposium on Pediatric Problems in Connection with the 
Present War 


Children in the Civilian Defense Program. Dr. RicHarp M. Smiru, Boston. 


Children in War Time and the Federal Government. Dr. Marrua M. 
Exrot, Washington, D. C. 


Work in Hospitals and Teaching of Medical Students in War Time. Dr. 
Rustin McIntosu, New York. 


Emotional Reactions of Children During War Time. Dr. Wiiam E. 
Bratz, Toronto, Canada. 
Second Session 


Thursday Evening, April 30 


Symposium on Control of Communicable Diseases in Defense 
Areas and Among Civilian Populations 


General Remarks Regarding Infectious Diseases, Particularly Virus 
Maladies in Relation to the War. Dr. Tuomas M. Rivers, New York. 


Air Sterilization with Bactericidal Aerosols and Vapors. Dr. Oswatp H. 
Rogertson, Chicago. 


It has been found that propylene glycol vapor dispersed into the air of an 
enclosed space produces a pronounced and rapid bactericidal effect on micro- 
organisms introduced into such an atmosphere in droplet form. Concentrations 
of 1 Gm. of propylene glycol vapor in 2,000,000 to 4,000,000 cc. of air produced 
immediate and complete sterilization of air into which pneumococci, streptococci, 
staphylococci, influenza bacilli and other micro-organisms as well as influenza virus 
had been sprayed. With lesser concentrations of propylene glycol, rapid and pro- 
nounced reduction in the number of air-borne bacteria occurred but complete 
sterilization of the air required a certain interval of time. Pronounced effects on 
both pneumococci and hemolytic streptococci were observed when concentrations 
as low as 1 Gm. of propylene glycol to 50,000,000 cc. of air were employed. Dust- 
borne bacteria were also found to be susceptible to lethal action of the vapor. 

Numerous control tests showed that failure of the propylene glycol—treated 
micro-organisms to grow on the agar plates was due to actual death of the bacteria. 
(The means by which propylene glycol vapor produces its effect on droplet-borne 
bacteria was discussed, and data relating the bactericidal properties of propylene 
glycol in vitro to the lethal action of its vapor were presented.) 
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Atmospheres containing propylene glycol vapor are invisible, odorless and non- 
irritating. This glycol is essentially nontoxic when given orally and intravenously. 
Tests on possible deleterious effects of breathing atmospheres containing propylene 
glycol over long periods of time are being carried out. 


Development of Antipneumococcus Immunity in Infants and Young 
Children. Dr. Horace L. Hopes, Dr. James E. Z1EGLER Jr. (by invitation) 
and Dr. HeLten D. Zepp (by invitation), Baltimore. 


During the past three years the development of immunity against the pneumo- 
coccus in infants and young children has been studied at the Harriet Lane Home 
and Sydenham Hospital, Baltimore. 

One group studied consisted of 256 children and infants with primary pneu- 
monia who were treated with sulfanilamide or one of its derivatives. Cultures were 
taken from the nasopharynx of each patient on admission and at intervals thereafter. 
All the evidence collected points to the fact that pneumococci isolated in this way 
nearly always represent the cause of the pneumonia. The urine of 189 patients 
and the serum was examined (by a microscopic hanging drop method) on at least 
three occasions for the presence of agglutinins against the pneumococcus isolated. 
One hundred and seven (56 per cent) of these had agglutinins. One hundred and 
seven of the patients were tested with intradermal homologous pneumococcus car- 
bohydrate (Francis test) just before discharge from the hospital. Sixty-five, or 
61 per cent, gave a positive response. The urine of 55 of the patients was tested 
on three or more occasions for the presence of specific pneumococcus precipitinogen 
(probably capsular carbohydrate). A positive result was obtained in 40 of the 
55 patients examined (72 per cent). 

The incidence of pneumococcic infection was studied in the families of 35 of 
the patients admitted to the hospital with pneumonia. Evidence of infection with 
the homologous organism was discovered among the members of 25 (71 per cent) 
of these families. The pneumococcus appears to spread readily from one member 
of the family to another, and in this sense this organism is highly contagious. In 
all probability, children living under crowded conditions are constantly exposed to 
many types of pneumococci, and unrecognized as well as clinically apparent infec- 
tions of the respiratory tract caused by the pneumococcus are frequent. 

A study of the spread of pneumococci from one patient to another in the infant 
wards of the Harriet Lane Home carried out during the past three years leads us 
to the same conclusion. These organisms spread with great facility from one 
infant to another, and in our experience the nurses and doctors play a relatively 
minor role in this spread. On many occasions the appearance of a pneumococci 
in the nasopharynx of an infant was followed by infection of the upper respiratory 
tract. On a number of occasions pneumonia occurred, which was readily traced 
to pneumococci from a neighbor in the ward. In most instances, however, no 
disease was produced by pneumococci so received. Sometimes failure to acquire 
noticeable disease was apparently due to the rapid development of specific agglu- 
tinins, but in many instances no explanation could be found. 

As has been shown by Kauffmann and Morch, many types of pneumococci con- 
sidered to be a single type are in reality a group of types containing more than 
one capsular antigen. Furthermore, some of these antigens are shared by a 
number of apparently quite dissimilar types. For example, type VII C shares a 
capsular antigen with types VII, VII A and VII B and another antigen with types 
XIX B, XXIV and XL. The organism VII C would then quell in type VII, XIX B, 
XIV and XL typing serums. In examining the hundreds of strains isolated from 
the children included in our study, we have encountered many pneumococci which 
quelled in more than one typing serum. Some of these quellings can be explained 
on the basis of the data already published by Kauffmann and Morch. In a number 
of instances, however, we have encountered organisms which do not fit into their 
classification and which are types with combinations of capsular antigens not 
described by them. For example, we have isolated an organism which quells in 
type X, type XX and type XXIX serum, indicating that these organisms share 
at least one common capsular antigen. From the appearance of agglutinins in the 
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blood of infants we have also obtained evidence that many of the types of pneumo- 
coccus share capsular antigens. It seems reasonable to believe that the child who 
has become immune to type VIIC in the example just given will also become 
immune to types XIX B, XXIX and XL. It seems possible that a child need not 
acquire immunity to each of the great number of types of pneumococci but that 
close relationships and cross immunity may simplify the problem. 

It appears that there are many more types of pneumococci than we generally 
think of. It is nevertheless true that a relatively small number of types cause 
the majority of cases of pneumonia. Types VI, XIV, XV and XIX caused 63 per 
cent of the cases of pneumonia in our series. In children over 2 years of age, 
type I accounted for 41 per cent of the attacks, while in those under 2, types VI, 
XIV and XIX caused 50 per cent. If it were possible to immunize infants and 
children against these five types, we could theoretically prevent well over half 
the cases of pneumonia. It would probably not be practical to apply such immuni- 
zation (if it were available) to the population at large, but it might be worth 
while to vaccinate children in orphanages and infant hospitals in order to decrease 
the incidence of cross infections due to pneumococci. With this in mind we have 
recently attempted to immunize children against type I pneumococci. Attempts in 
this direction have been made previously, for example by Davies and Felton, who 
employed pneumococcus carbohydrate. We have attempted to induce immunity in 
some children by intradermal injection of heat-killed pneumococci and in others 
by spraying a very fine mist of vaccine through a nebulizer into the nose and 
throat. Twelve children over 2 years of age and 15 under 2 years were given 
the vaccine intradermally. Seven children were vaccinated by the nebulizer method. 
The type I protective antibody t.ter of the serums was determined before and one 
week after completion of vaccination in each case. None of the vaccinated children 
had any systemic reaction or fever. Those inoculated intradermally exhibited a 
very small local reaction, which resembled a moderately positive reaction to a 
Schick test, which persisted for approximately forty-eight hours and was never 
troublesome. The nebulizer method of vaccination proved to be unreliable, but the 
intradermal injection of the vaccine was followed by a sharp rise in protective 
antibody titer in every one of the 12 children over 2 years of age. Of the 15 
infants under 2 years, only 1, 21 months of age, had a significant rise. The failure 
of infants to produce antibodies is in keeping with the results described by Davies 
and Felton after injection of pneumococcus carbohydrate. 


Active Immunization in Measles. Dr. Josep Sroxes- Jr., Philadelphia, 
E.izasEtH P. Maris (by invitation), Morris SHAFFER (by invitation) and 
Grorrrey W. Rake (by invitation), New Brunswick, N. J. 

Evidence has been collected in both Philadelphia and Baltimore, by observation 
of approximately 200 susceptible children in institutions, that active egg passage 
measles virus produces a mild type of diease. Such mild disease, on spreading to 
susceptible contacts, produces in them similar mild disease; furthermore, this 
modified disease appears to protect against measles following chance exposure or 
challenge inoculation with unmodified measles virus. 


Third Session 
Friday Morning, May 1 


Adjustment of Blood Oxygen Levels in Neonatal Life. Dr. Clement A. 
SmitH and Dr. Evcene Kapitan (by invitation), Boston. 
This paper will be published in full, with discussion, in a later issue of the 
AMERICAN JOURNAL OF DISEASES OF CHILDREN. 


Elliptocytosis and Anemia. Dr. Tuomas B. Coorey, Detroit. 

Since Dresbach’s first description of elliptocytosis, in 1904, a number of papers 
have appeared regarding the anomaly, including two recent comprehensive reviews 
of the literature. 
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From these sources it would appear that there is a fairly widespread anomaly 
of the erythrocytes, not limited by sex, locality or race, which causes all or most 
of the cells in the subject’s blood to assume an elliptic shape just before leaving 
the marrow. 

In most of the families studied there is clear evidence of a hereditary factor, 
which can often be shown to be a simple mendelian dominant. In some instances 
data as to the parents’ blood are not given; in some others their blood is normal. 
In these cases the condition cannot be assumed to be caused by a dominant factor. 

Some investigators have assumed that the anomaly is harmless and that any 
anemia observed in its subjects is purely coincidental. Others point to the simi- 
larity of this condition to sicklemia and spherocytosis, in cases of which the 
characteristic anemias are relatively uncommon. 

Sixty-four families with elliptocytosis had been reported at the time of prepara- 
tion of this paper. Two hundred and forty-six persons in these families exhibited 
the anomaly; 35, roughly 15 per cent, of the 246 were anemic. In 11 subjects 
the anemia was hemolytic with normal fragility; in 12 there was a hemolytic 
anemia with increased fragility, not readily to be distinguished from congenital 
hemolytic icterus except perhaps by the lack of the characteristic family history; 
in the cases of the remaining 12 it was noted simply as “anemia.” 

The evidence is quite clear that the cells do not assume their characteristic 
shape until the end of the reticulocyte stage, and transfusion experiments indicate 
that cells of this type live only about half as long in the circulation as normal cells. 

My experience with elliptocytosis has been different from what one might 
expect from the literature. I have seen no patients without anemia. This is 
natural, as nonanemic patients are not sent to the clinic with which I am asso- 
ciated. All my patients have been boys, which should not be true if this were 
a dominant factor. I have met with one very striking form of anemia not hitherto 
reported and evidently connected with another type of hereditary elliptocytosis. 

Six cases are reported. Case 1 is that of a Negro boy aged 2 years, a found- 
ling, whose family is not available for investigation. His anemia developed in 
the course of a mastoid infection and does not differ materially from any anemia 
due to infection. His red cell picture resembles so closely published photomicro- 
graphs of blood from persons with the dominant hereditary anomaly that I con- 
sider him to belong in that group. 

Cases 2 and 3 are those of 2 boys from a family in which in five generations 
19 of 29 boys born have had severe anemia. Of these, 16 have died, 10 in the 
first year; 1 is said to have recovered, and the other 2 are my present patients. 
No girls have been affected. The parents’ bloods are normal in this generation, 
and the transmission has always been through the mother. The type of heredity 
here might be either sex linked, as in hemophilia, or sex influenced, as encountered 
most commonly in pattern-baldness. This type is not dependent on the sex chromo- 
somes and is recessive in the female and dominant in the male. It can be trans- 
mitted by the father directly to his sons. It cannot be distinguished from the 
sex-linked type in a family like this, in which no affected males have lived to 
have children. 

The anemia in these boys is evidently congenital, of a hypochromic, microcytic 
type, highly resistant to therapy with iron and liver. One of the boys has a 
tendency to exacerbations and remissions, while in the other the anemia runs a 
fairly even course. 

The patient in case 4, aged 10 years when first seen, had a history of 
having been nearly incapacitated from birth by a chronic anemia. He showed 
pronounced elliptocytosis and a hypochromic, microcytic anemia closely resembling 
that of the 2 previous patients. He was refractory to ordinary doses of iron and 
liver but recovered fairly promptly on large doses. During his convalescence the 
elliptic cells disappeared. He has a tendency to moderate relapses during which 
the elliptocytes are again in evidence. His father’s blood shows elliptocytosis. 

The patient in case 5, a boy of 2 years, came to the clinic with a severe hypo- 
chromic, microcytic anemia of unknown duration with a high percentage of ellip- 
tocytes. He recovered rapidly under treatment with transfusions and moderate 
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doses of iron. He now seems perfectly well, and his blood shows little if any 
rene than the normal number of elliptic cells. Both his parents have normal 
ood. 

Case 6 is that of a 6 year old boy in whom in the course of a mastoid infection 
a hemolytic anemia developed, with considerable splenic and hepatic enlargement. 
The fragility of the red cells was_normal; the bilirubin content of the blood and 
the number of reticulocytes were increased. Blood smears contained both ellipto- 
cytes and spherocytes, the latter not so numerous as in hemolytic icterus. Both 
forms tended to disappear during convalescence. Both parents have normal blood. 

Cases 2, 3 and 4 and probably case 5 are instances of a striking form of con- 
genital anemia with a high percentage of elliptic cells, which in cases 4 and 5 
tended to disappear during convalescence. I think it probable that such cells are 
not congenital but developed during the anemia, as the target cells seem to do in 
Mediterranean and sickle cell anemia. The cells in case 6, which also disappeared 
rapidly, probably belong in the same class, although the anemia is different. 

Here, then, are 4 cases which probably were instances of a hereditary, con- 
genital anemia of the sex-influenced type of transmission and of a hypochromic, 
microcytic type. There was a pronounced elliptocytosis, disappearing during 
convalescence and apparently not a causative factor. In a fifth case the inheritance 
may have been of the same type, though the anemia was different and clinically 
indistinguishable from that in cases with the dominant elliptocytosis. 


An Inquiry into the Genetic Factor in Cooley’s Anemia. Dr. Rustin 
McIntosH and Dr. Cartes L. Woop (by invitation), New York. 


In spite of the fact that Mediterranean anemia is usually fatal in childhood and 
that the few patients whe have survived to maturity have, so far as we can learn, 
failed to procreate, there is reason to believe that genetic factors are intimately 
concerned in the emergence of the disease picture. This idea has frequently been 
expressed in the literature as an interpretation, but as a rule without presentation 
of more than a meager body of supporting evidence. Study of the incidence of 
the syndrome among twins lends authority to the etiologic importance of hereditary, 
as contrasted with environmental, forces. 

Practical considerations—including diagnostic uncertainty, difficulties both of 
language and of comprehension and dearth of adequate records—stand in the way 
of the construction of genetic diagrams extending more than a generation or so 
into the past. Nevertheless, analytic technics are available for the treatment of 
data gathered from pools of families, from which certain conclusions may be 
drawn provided the material is sufficiently comprehensive in breadth. Our efforts 
in this direction have been generously supported by several colleagues who have 
given us access to records from their own hospitals. In addition, we have made 
limited use of published case reports. 

As a first step we established the absence of sex linkage in the trait which 
produces Mediterranean anemia. Next, following the lead of the customary free- 
dom of the patients’ parents from serious anemia, we tested the hypothesis that 
a simple recessive inheritance mechanism might be in operation. A close approxi- 
mation to the theoretic ratio of one affected sib to three unaffected sibs was 
demonstrated; but failure to discover a significant excess of marriages of cousins 
among the parents over the frequency of consanguinity in the community at 
large throws the hypothesis of recessive inheritance out of court. Rank in the 
family can be shown to play no part in the production of the disease. 

In a reconsideration of dominant inheritance, it becomes clear that this mech- 
anism may operate to produce Mediterranean aneziia in the children of apparently 
healthy parents in one of at least three ways: first, by recent mutation of genes, 
as in amaurotic family idiocy; second, by the operation of some as yet unrecog- 
nized environmental factor which allows the genetic trait to be expressed, and 
third, by the association of two genes, each of them rare and each capable of 
producing a recognizable deviation frem normal when occurring alone in the 
parents but causing the anemia syndrome only when found simultaneously in one 
person. 
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The first two of these hypotheses are rendered improbable in the first place 
because they fail to account satisfactorily for the 1 to 3 ratio of affected to unaf- 
fected sibs and in the second place because the incidence of the disease in twins 
is so clearly a genetic phenomenon. While it is impossible on the basis of the 
data at hand to adduce clear proof of the simultaneous operation of two dominant 
and in themselves nonlethal genes, this mechanism is compatible with all of the 
evidence assembled and is shown by exclusion to be the most plausible hypothesis 
tested. The increased resistance of the erythrocyte which several observers have 
reported in the parents of patients with Cooley’s anemia may indeed represent 
the expression of one of these synergistic genes. Its partner in crime remains to 
be identified. Further progress may be looked for from intensive study of the 
parents, perhaps more than from the patients themselves. 


DISCUSSION 


Dr. Cart H. Situ (by invitation), New York: I should like to describe an 
investigation in which 16 families with Cooley’s anemia were studied intensively. 
Some of these were included in Dr. MclIntosh’s paper. This study serves to 
emphasize the method by which the milder forms of the disease are detected and 
adds corroborative evidence for the hereditary aspects of this case. 

The siblings and parents of patients with Cooley’s anemia were examined 
clinically, hematologically and roentgenographically. This survey included a total 
of 63 persons. In 12 of the 16 families both parents were available for study, 
and in 9 of these all the siblings were included. There were 3 pairs of twins. 

The blood of 54 of the 63 persons in this study was regarded as abnormal. 
Twelve were severely anemic, and 42 had a mild type of the condition. In every 
one of the 16 families definite changes were found in the blood of at least one 
parent. These changes consisted of varying degrees of hypochromic anemia, 
occasionally polycythemia, an elevated icteric index, the presence of target cells, 
reticulocytes, macrocytes and stippled red cells, and increased resistance of the 
red cells to hemolysis. The most common findings, regardless of the severity 
of the anemia, were anisocytosis and poikilocytosis, stippling and increased resis- 
tance to hypotonic sodium chloride solution. Hypochromic and polychromatophilic 
macrocytes constituted an important diagnostic feature and were frequently found 
in predominantly microcytic blood smears. 

In the milder forms stippling was sometimes so pronounced as to approximate 
levels found in lead poisoning, but this condition could be readily eliminated. 
Target cells were by no means a constant accompaniment in all the cases and 
were frequently absent from the blood of the patients most severely afflicted. 
The observations of Wintrobe that in the milder forms the red cells undergo 
morphologic changes far in excess of the extent of the anemia were amply 
corroborated in this study. 

In every family with a severely affected child both parents showed abnormali- 
ties of the blood. This happened in 6 families, and, while this correlation is 
suggestive, it cannot be regarded as a universal rule, since an exception has been 
found in incomplete studies of an unreported family. 

It should be remembered that the person with the mild form of the disease was 
without symptoms, appeared in perfect health and would have escaped detection 
without careful scrutiny of the blood. The impression gained from this study 
indicated that the disease was transmitted directly from parent to child. The 
children of a parent with the mild form of the disease ran the risk of inheriting 
the disease in any of its clinical forms, from the mildest to the most severe. The 
implications of the mild form are obvious in communities like New York city, 
with large Italian and Greek populations. 

Roentgenographic studies in most cases were limited to examination of the 
skull and hands. In affected parents, even those with severe abnormalities of the 
blood, the changes in the bones were usually absent or equivocal. In children 
with mild forms of the disease minimal involvement of the bones was noted. The 
earlier the onset, the more severe was the anemia and the more extensive were 
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the skeletal changes. The later in childhood the disease became manifest, the less 
severe was the osteoporosis. In the milder forms osteosclerosis tends to obliterate 
the evidences of minimal degrees of decalcification. It is obvious, therefore, that 
in older children and in adults with mild forms of Mediterranean anemia no 
significant roentgenographic changes can be expected. 

Fourteen families in this study were of Italian and 2 of Greek origin, but 
not every parent possessing the trait was born in one of these countries. Nine 
of the affected parents were born in the United States, but in every instance all 
grandparents of this group were natives of Sicily or Greece. In 1 instance in the 
present study the trait was detected in three generations. 

The data suggest that certain features of the blood in Mediterranean anemia 
may be said to represent a trait similar to traits already established for sickle 
cell anemia and to a more limited degree for congenital hemolytic jaundice. The 
existence of mild forms of this disease without symptoms corresponds to similar 
states in sickle cell anemia. 

Since this material was selected because of the presence of at least 1 affected 
child in a family in which at least 1 parent was affected, it might indicate that 
recessive inheritance could be excluded. Since, however, the number of families 
in this sample is limited, a larger sample might show cases in which both parents 
were without evidence of the disease. The case for a recessive mechanism can be 
made even stronger, because in 2 of the 15 families on which information could 
be obtained the parents were first cousins, a frequency considerably above that 
for the general population. However, as Fraser Roberts has pointed out, con- 
sanguineous marriages might prove coincidental among families inhabiting isolated 
areas where such marriages are common. This is particularly applicable to 
Cooley’s anemia, a disease in which with few exceptions the persons primarily 
affected originated in Sicily and Greece. 

One hesitates to draw any conclusions concerning the mode of inheritance 
from such a small sample. The family histories included in this study are not 
inconsistent, however, with the hypothesis that the trait is transmitted as a 
dominant characteristic. Dr. McIntosh’s comprehensive analysis of a large num- 
ber of well studied and carefully chosen families included in his series must be 
regarded as convincing proof of a dominant form of inheritance. 


Dr. Tuomas B. Coorey, Detroit: Dr. McIntosh has been good enough to 
cut the Gordian knot for me by omitting from his consideration Kaminopetros’ 
considerable series of cases, which is what I should have liked to do. Taken at 
their face value, they seem to me to indicate a conclusion quite the opposite to 
what Kaminopetros drew, but I do not think his data are really sufficient to 
justify any definite conclusions. 

I have made no such complete study of the heredity in this condition as Dr. 
McIntosh has presented in his very interesting discussion. My thoughts on the 
subject have, however, tended toward much the same conclusions at which he 
has arrived, and I am indebted to him for helping to clarify my ideas. 

If I am allowed at this point to present the theory which I mentioned, I shall 
do so with the understanding that it is fantastic and not supported by any proof. 
I have been impressed by the number of cases in which elliptocytes and spherocytes 
appear in the same blood. Both of these types of cell, as well as the sickle cell, 
appear in the marrow late in the reticulocyte stage. Schartum-Hansen has sug- 
gested that as they are quite obviously closely related they may derive, under 
different conditions, from a common stem. I should like to go a little further, 
with the idea that they might arise from slightly different mutations in the 
same gene, in which case it would not be too difficult to imagine an occasional 
case in which two of these mutations had occurred. 

One other thing I did not mention in my presentation. Visscher in transfusion 
experiments with the blood of a nonanemic person with elliptocytosis found that 
the transfused cells had less than half the duration in the circulation that is 
shown by normal cells. This seems to me a possible explanation of the presence 
in most of these bloods of a surprising number of the elongated forms, which, as 
I have said, I believe to be poikilocytes on the road to fragmentation. 
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Experimental Studies in the Treatment of Urinary Infections. Dr. Henry 
F. Hetmuouz, Rochester, Minn. 


Former studies showed that there was great variation in the bactericidal action 
of sulfathiazole on different strains of Escherichia coli. A detailed study was 
made of two resistant and two nonresistant strains; inoculations of the urine vary- 
ing from 1,000,000 or more down to less than 100 bacteria per 0.5 cc. were made. 
The results indicate the importance of the amount of the inoculum on bactericidal 
action. 

The same four strains were studied in the same manner for their resistance 
to the bactericidal action of acidity, mandelic acid, methenamine mandelate and 
methenamine. The results show great variation in the response to these drugs. 
Resistance to sulfathiazole applies also to acidity and mandelic acid but not to 
methenamine mandelate and methenamine. 

The comparative bactericidal action of sulfanilamide, sulfathiazole, sulfapyridine, 
sulfapyrazine, sulfadiazine and sulfacetimide in concentrations of 1, 10, 40 and 80 
mg. per hundred cubic centimeters was studied on the same four strains of 
Escherichia coli. 


Qualitative Differences Among Food Proteins with Respect to Serum 
Albumin Synthesis. Dr. A. A. WeecH, New York. 


One hundred and forty-five experiments with hypoproteinemic dogs have been 
utilized to assess the potency of ten dietary proteins in promoting the synthesis 
of serum albumin. The potency values with their probable errors follow, paren- 
theses being so placed in the list as to divide the proteins into four groups: 
(lactalbumin, 0.773 + 0.042; beef serum, 0.770 + 0.030); (cow’s colostrum, 0.611 + 
0.042; egg, 0.608 + 0.020) ; (cow’s milk, 0.483 + 0.021; beef muscle, 0.475 + 0.021; 
beef liver, 0.445+ 0.025; casein, 0.425 + 0.022); (wheat gluten, 0.207 + 0.065; 
gelatin, — 0.093 + 0.081). In general, the proteins in each group differ signifi- 
cantly in effectiveness from the proteins in each of the other three groups. Within 
each group the exact order of the several foods has not been determined with 
statistical reliability. Separate series of assays of fresh and dried beef serum 
and of egg white and whole egg failed to show reliable differences between the 
two forms of serum or between the types of egg protein. 


DISCUSSION 


Dr. WarrEN M. Cox, Evansville, Ind.: After Dr. Weech’s beautiful report I 
am hesitant in describing my extremely sketchy studies. My only excuse for 
mentioning them at all is that in view of the present emergency I may not be 
able to expand my work. 

In my studies on the regeneration of serum protein, I have used a slightly 
different technic from that employed by Dr. Weech; hence it is not surprising that 
our comparison of proteins has resulted somewhat differently. In the first place, 
I have been interested in protein hydrolysates rather than in proteins and in their 
administration intravenously rather than orally. I employed casein, lactalbumin 
and beef serum protein hydrolysates. The lactalbumin was the same as that 
employed by Dr. Weech and was obtained from Dr. Supplee. As a source of 
beef serum protein I employed “light blood albumin,” which incidentally, is neither 
“light” nor solely “albumin” but is more correctly referred to as the total proteins 
of beef serum. 

I submitted these three proteins to hydrolysis by enzymes and obtained about 
85 per cent of the theoretic hydrolysis. I injected sterile 10 per cent solutions 
of the three materials intravenously into dogs made hypoproteinemic according to 
the procedure developed by Dr. Weech and Dr. Goettsch. From the slide it will 
be noted that I used 17 dogs for the intravenous studies and 29 for the oral. When 
the casein hydrolysate was given intravenously, an assay value of 0.430 was 
observed, which compares well with the oral control assay value of 0.348. Lactal- 
bumin hydrolysate injected intravenously gave an assay value of 0.308, which 
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compares well with the value from oral administration, 0.322. Beef serum protein 
hydrolysate injected intravenously gave an assay value of 0.287, which is to be 
compared with a value obtained by oral administration of 0.660. 

The results with casein and lactalbumin hydrolysates indicate no difference in 
the material when given intravenously and orally. I believe that this is probably 
true of beef serum protein hydrolysate, but I am hesitant to say anything definite, 
since the number of observations on this hydrolysate given by mouth are definitely 
limited and 2 of the animals got into a fight on the day before the depletion value 
was recorded. Hence this may have given high values for regeneration. 

I should emphasize that I employed hydrolysates rather than proteins. The 
nutritive equivalence of the hydrolysates and the corresponding proteins must 
be established. This I did by comparing the rate of growth of rats fed the original 
protein and the resulting hydrolysate at low levels of nitrogen intake. In such 
a comparison, I observed no difference in the rate of growth on the two materials. 
Still this does not completely eliminate the possibility that in the hydrolytic pro- 
cedure or in the processing of the hydrolysate thereafter some constituent essential 
for the regeneration of serum protein was lost. 


Dr. Lawson WILk1ns, Baltimore: I should like to ask Dr. Weech, or perhaps 
Dr. Farr, whether they have studied the effect of androgens on the synthesis of 
serum protein. There is considerable evidence that the use of androgens causes 
retention of nitrogen, probably because of the synthesis of muscle protein. So 
far as I know, there is no evidence that the serum protein level can be raised by 
the use of these substances. I should like to ask whether they have any data. 


Dr. Lee E. Farr, Wilmington, Del.: In answer to Dr. Wilkin’s question 
regarding my experience with the effect of androgens on assimilation of nitrogen, 
I personally have not used them, but I did have an opportunity to observe closely 
Dr. Kendall Emerson’s studies on the effect of testosterone on the nitrogen 
exchange in nephrotic patients in the Rockefeller Hospital. Dr. Emerson found 
that it increased assimilation of nitrogen to some extent in his patients without any 
significant change in the protein content of the plasma during the period of study. 

The phenomenon of a positive nitrogen balance in the nephrotic patients with- 
out a change in the plasma protein content is one with which we are all familiar. 

There is one question I should like to ask Dr. Weech. Patients who exhibit 
hypoproteinemia usually have associated with that a general depletion of tissue 
protein. Does Dr. Weech believe that the values of the potency of foods in the 
regeneration of serum albumin are a valid index for the regeneration of general 
tissue protein as well as of serum protein, or is it necessary to use a more 
general biologic index in order to determine the replacement value of tissue protein? 


Dr. A. Asutey Weecu, New York: Dr. Wilkins’ question can be answered 
briefly by the statement that my associates and I have not studied the effect of 
androgens on the regeneration of serum protein. 

Dr. Farr’s question is one which I think I should have answered anyhow in 
commenting on Dr. Cox’s observations with respect to hydrolysates. The method 
which we use in assaying the food proteins depends on maintaining dogs on a 
low protein diet. All of the tissues as well as the serum become depleted, and 
the food used for regeneration must to a certain extent replenish all of the tissues 
along with the serum. To this extent the potency values from our studies might 
be supposed to measure the same property of a protein as is expressed by its 
general biologic value. However, it has been puzzling to find that both lactalbumin 
and beef serum, which are at the head of the potency value list, are only moderately 
effective proteins in terms of their recorded biologic values. 

On a purely speculative basis it seems possible that this disparity between 
potency values and biologic values may find an explanation in the results which 
Dr. Cox has reported. Dr. Cox’s data indicate that the peculiar properties of 
lactalbumin which give to it its high potency value may be lost when the protein 
is subjected to enzymatic hydrolysis before being fed. One can imagine that 
when the intact protein is ingested the normal processes of digestion lead to 
cleavage products, some of which may be absorbed before complete splitting to 
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amino acids has taken place. Polypeptides of this type may possess exactly the 
right structure to make them easily utilizable for synthesis into serum albumin. 
Enzymatic hydrolysis outside the body may conceivably destroy this particular 
kind of polypeptide linkage. It could hardly be expected that hydrolysis of the 
protein in vitro would yield the same partial cleavage products as are obtained 
during normal digestion in the alimentary tract. 


Chemotherapy for Acute Gonococcic Conjunctivitis. Dr. Lewis K. Sweet 
(by invitation), Washington, D. C. 


Between July 1, 1938 and March 31, 1942, there have been 102 patients with 
acute gonococcic conjunctivitis in the pediatric and contagious disease wards of 
the Gallinger Municipal Hospital who have been treated by the oral administration 
of equal doses of sulfanilamide and various derivatives. Thirty-two patients 
received sulfanilamide, with good response to treatment in 26, or 81.2 per cent. 
Fifty patients received sulfapyridine, with good response in 48, or 96 per cent. 
Included in this group were 4 patients who had failed to respond to sulfanilamide; 
3 of them responded to sulfapyridine. Eight patients were treated with sulfathia- 
zole and 16 with sulfadiazine, all with good response. Only one corneal ulcer 
developed during the course of treatment; this occurred in a patient receiving 
sulfanilamide. The ulcer healed promptly when the patient was given sulfapyridine 
and injections of sterile milk. 

Severe toxic reactions were few and were the same as are usually seen in 
patients treated with these drugs. The only exception was a severe conjunctival 
reaction, apparently due to the drug, that occurred in a patient who was being 
given sulfathiazole. 

Sulfanilamide is definitely less effective in the treatment of acute gonococcic 
conjunctivitis than are sulfathiazole, sulfapyridine and sulfadiazine, and its use 
should be discontinued. Sulfathiazole is an acceptable agent, but because it may 
be toxic to the conjunctiva its use is not recommended. There is little basis for 
choice between sulfapyridine and sulfadiazine save that in general sulfadiazine is 


reported to be somewhat less toxic than sulfapyridine. It is also more expensive 
at present. 


DISCUSSION 


Dr. CLEMENT A. Situ, Boston: I think this is an impressively large number 
of patients. Has Dr. Sweet had any patients who have received the proper Credé 
treatment to the eyes at birth and thereafter acquired gonorrheal ophthalmia? The 
last two or three times I have seen this condition it was in infants who had been 
properly protected, which has led me to believe that the protection is not always 
as effective as supposed. 

Dr. MircHetyt I. Rustin, Philadelphia: I wonder if the levels of sulfathiazole 
in the blood of the so-called “sulfathiazole-fast” patients were high. I have 
observed cases in which pneumonia was adequately treated, as I thought, with 
sulfadiazine or sulfathiazole, but there was no clinical response. The blood levels 
of the drug in these cases were extremely low. After approximately twice the 
expected dose of the drug had been given, the blood levels rose and clinical response 
then occurred. 


Dr. Lewis K. Sweet, Washington, D. C.: In answering Dr. Smith’s question 
about the use of Credé prophylaxis, about two thirds of these babies were born 
in the hospital and they all received Credé prophylaxis. As a matter of fact, my 
colleagues and I have been impressed by the number of these patients encoun- 
tered. About a year and a half ago in studying them we were surprised to dis- 
cover that 25 per cent of the newborn infants with gonococcic conjunctivitis were 
premature infants. We also discovered that many of them had syphilitic mothers; 
smears of the mothers’ blood were not positive for gonorrhea but did show definite 
evidence of syphilis. 

At that time about 0.75 per cent of the infants born in the hospital acquired 
gonorrheal conjunctivitis. Since that time, not only have we used the ordinary 
Credé prophylactic agent in the infants’ eyes, but in the case of all infants born 
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prematurely and of all infants of mothers who have syphilis or gonorrhea the 
silver nitrate is reapplied after about twelve or twenty-four hours. Since making 
that change we have had 3,000 babies and our incidence of gonococcal conjuncti- 
vitis is 0.5 per cent. The difference is not significant from a statistical standpoint, 
but it shows some improvement, and the proportion of premature infants has 
dropped from about 25 per cent of the total group of newborn babies down to 
10 or 12 per cent, which is comparable to the percentage of premature infants 
that are born in the hospital. 

As to Dr. Rubin’s question, some of our patients who have been resistant to 
sulfanilamide and its derivatives have had low and some have had high levels 
of the drug in the blood. One patient, resistant to both sulfanilamide and sulfa- 
pyridine, was given sulfanilamide. With a blood level of 8.5 to 9 mg. per hundred 
cubic centimeters, he showed no response for ten or twelve days. He was then 
given sulfapyridine. For some reason he did not absorb the sulfapyridine well and 
had a very low blood level at the beginning. The dose was increased and the 
blood level reached 18 mg. per hundred cubic centimeters, and still he did not 
respond. 

Another patient who was resistant to sulfapyridine had a very low blood level 
—I do not know why; I did not have the facilities to find out what was wrong. 
By giving her 5 grains (0.32 Gm.) per pound (0.45 Kg.) per day by mouth and 
about 3 grains (0.19 Gm.) per pound per day intravenously (the injections being 
given every four hours), we could never get a blood level over 3.5 mg. per 
hundred cubic centimeters. She recovered after about six weeks of local treatment. 


A Simple Method for the Laboratory Diagnosis of Subclinical Defi- 
ciencies of Thiamine, Riboflavin and Nicotinic Acid. Dr. L. Emmetr 
Hort Jr. and Dr. Vicror A. Najjar (by invitation), Baltimore. 


In studying these deficiencies the excretion of vitamins and certain vitamin 
derivatives in the urine has been utilized. The stores of thiamine and riboflavin 
are known to influence the excretion of these vitamins in the urine, and we have 
shown that the urinary excretion of the fluorescent substance F2 is dependent 
on available nicotinic acid. 

In studying the excretion of these factors several procedures have been 
employed: 1. The twenty-four hour urinary excretion is unsatisfactory, for it is 
influenced by the immediate diet regardless of the presence or absence of deficiency. 
2. An oral “load” test, in which excretion is observed for a time after oral admin- 
istration of vitamin, is not satisfactory because of variations in absorption which 
are encountered, particularly in gastrointestinal disorders. 3. A load test with 
parenterally administered vitamin is useful but subject to certain errors. A large 
amount of vitamin is presented for excretion in a short time, and renal insuffi- 
ciency when present may modify the result of the test. The presence of deficiencies 
of other members of the vitamin B group also introduces complications. Further 
objections are the annoyance of the injection, the dislocation of meal schedules 
and the fact that only one deficiency can be tested at a time. We have recently 
employed (4) a “morning hour excretion test” to obviate these difficulties. Urine 
is collected for a period representing one hour’s excretion following an overnight 
fast of twelve hours. This specimen is analyzed for thiamine, riboflavin and F,, 
and the value so obtained appears to depend on the body stores of thiamine, ribo- 
flavin and nicotinic acid. When the excretion of these factors in tne one hour 
specimen falls to zero, it seems probable that the borderline of deficiency has been 
reached and that the body no longer has a surplus of vitamin available for excre- 
tion. Some experiments to test the validity of this thesis have been made. This 
test permits the accurate evaluation only of mild degrees of deficiency. Degrees 
of deficiency beyond those necessary to give a “zero morning hour excretion” 
must be evaluated by load tests. 

DISCUSSION 


Dr. Frepertc W. Scutvutz, Chicago: Dr. Holt and Dr. Najjar have developed 
a useful method, which will no doubt lead to considerable new exploration in the 
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held of thiamine research. I am wondering whether this one hour collection 
method might not have a slight practical limitation in the case of very young 
infants. Unless these infants are on a metabolism bed, the securing of a speci- 
men of urine within the prescribed time would not always be easy or certain. 

Dr. Knott and I have had good results with two hour and four hour col- 
lections of urine. The longer time insures more accurate collections for young 
infants. The infants are placed on a metabolism bed. 

We believe the short collection period advocated by Holt and Najjar will 
offer definite advantages for the older child. 

For assaying the thiamine content of the urine we have used the fermentation 
method of Schultz and Frey. We have found it more dependable and useful 
than the thiochrome method. It has the advantage of permitting simultaneous 
determinations of thiamine and pyrimidine on milk, blood and urine. My asso- 
ciate, Dr. Knott, has had charge of the technical part of our research, and I hope 
she may be permitted to discuss Dr. Holt’s and Dr. Najjar’s paper briefly. 

Dr. ExvizaBeTH Knott, Chicago: As Dr. Schlutz indicated, the method of 
Dr. Holt is excellent for the older person but does have limitations for the young 
infant because unless the infant is catheterized one cannot get a quantitative 
return in the hour’s time and in routine work one wouldn’t want to catheterize a 
child that frequently. 

We have a simple device of applying the finger of a rubber glove with adhesive 
tape to the male infant. One can move the infant around and the mother can 
hold it for breast feeding and the collections are quantitative. 

I have one slide to show the application of this technic for the infant. 

In analyzing the excretion of the infant we have used in addition to the deter- 
minations of thiamine, which Dr. Holt has mentioned, measurement of the 
pyrimidine fraction, the cleavage product of thiamine. 

For certain infants we find no excretion of thiamine, and that agrees with 
Dr. Holt’s comment that lack of excretion of thiamine would mean a deficiency 
of the first level. In addition, if the pyrimidine content of the urine is low too, 
we believe we have a further degree of deficiency. The 2 infants on whom I 
have commented have a low content of pyrimidine as compared with some of 
our higher values. 

We believe that these illustrations show that the thiamine level of the breast 
milk which these infants have been getting has been inadequate for them at that 
age period. 

This method will enable us to study the food value for the infant accurately; 
and we find that it is only when a supplement of the vitamin is given to the 
mother or to the baby that the maximum level of excretion is secured. 

I want to make one more comment in relation to the work of Dr. Holt. He 
spoke of the rapid excretion of thiamine in the urine. We have made one inter- 
esting observation on the mother of this infant who was receiving inadequate 
thiamine in its diet. We had difficulty in getting a high level of the vitamin 
in her milk, but when we gave her an intramuscular injection of thiamine hydro- 
chloride we were able to increase the thiamine content of her milk fourfold in less 
than an hour, showing the quick turnover of thiamine in metabolism in the body. 

Dr. Victor A. Najjar, Baltimore: I have no comment, but I want to men- 
tion that we have lately been testing the urine of infants immediately after birth, 
and we have found that the urinary concentrations of thiamine, riboflavin and F: 
are approximately five to fifteen times those of adults. That is what I wanted 
to add in case anybody has any experience along that line. 


Dr. L. Emmetr Hort Jr., Baltimore: May I make a brief comment on the 
suggested shortcomings of these tests for infants? It is not necessary to resort 
to the cruelty of catheterizing infants in order to determine their vitamin output 
by these methods. In the first place, it is not essential that one begin a test col- 
lection exactly twelve hours after the last meal. If one watches the infant carefully 
and determines just when he voids, the test collection can begin then, regardless 
of whether it is twelve, thirteen or fourteen hours after the last meal. 
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In the second place, the test period does not have to be exactly an hour. It 
may be three quarters of an hour or an hour and a half or two hours and is 
terminated with the infant’s next voiding. All one has to do is to record the 
time and calculate the excretion per hour in the test period. 


Clinical and Experimental Studies of Salicylate Poisoning. Dr. Grorcr 
M. Guest, Dr. S. Rapoport (by invitation) and Dr. C. Roscoe (by invitation), 
Cincinnati. 


While salicylate intoxication has been commonly described as a state of 
acidosis, this condition may be more accurately described as one of respiratory 
alkalosis, or primary deficit of carbon dioxide. Pronounced hyperpnea is char- 
acteristic of severe salicylism, and among patients receiving even moderate thera- 
peutic doses of salicylates mild hyperpnea may be observed more often than is 
generally recognized. Such hyperpnea results from central stimulation by the 
drug, and concomitant chemical changes in the blood appear to be due to a deficit 
of carbon dioxide created by the hyperpnea. In the blood serum the following 
changes are found, varying considerably in sequence and in magnitude among 
different patients: decreased carbon dioxide tension, increased pu (followed by a 
return to normal as compensatory adjustments take place), decreased amounts of 
bicarbonate, sodium and potassium and an increased amount of chloride. The 
loss of sodium and potassium from the blood may be accounted for at least in 
part by the excretion of alkaline urine that occurs with a primary carbon dioxide 
deficit and alkalosis. 

Corroborative evidence that these chemical changes in the blood are secondary 
to pulmonary hyperventilation was obtained from the following experiments. 
Toxic doses of salicylates were administered to dogs and at the height of their 
hyperpnea (with changes in the blood as listed in the preceding paragraph) pento- 
barbital sodium was administered intravenously to quiet the respirations quickly. 
After the respirations became slow there was a prompt increase in the carbon 
dioxide tension and the total carbon dioxide content of the blood serum and a 
decrease in the pu of the serum to normal values. Such effects were transient, 
however; and as the respiratory-depressant effect wore off, the panting recurred 
and the carbon dioxide content of the blood again decreased. When the respira- 
tions of the salicylate-intoxicated dogs were kept slow by means of repeated 
injections of pentobarbital sodium, the carbon dioxide content of the blood could 
be kept normal, but such repeated injections were followed by death of the ani- 
mals. These results indicate that if the respiratory-depressant drugs are employed 
as antidotes for salicylate intoxication they should be used very cautiously until 
this phase of the problem is investigated further. 


DISCUSSION 


Dr. Frank C. Nerr, Kansas City, Mo.: All of us are under obligation to 
Dr. Guest and his associates for these scientific facts regarding intoxication by 
the salicylates. With such universal use of the remedy it is to be wondered that 
young children in the home do not get hold of undue amounts of acetylsalicylic 
acid more frequently. I recently saw that happen to a 19 month old child who 
was playing with a partly filled bottle of the tablets and ate an undetermined num- 
ber. Vomiting did not occur for about six hours, by which time symptoms of 
poisoning were somewhat alarming and confusing, similar to those Dr. Guest has 
just mentioned. The vomiting continued about twenty-four hours. 

Dr. Guest mentioned the fact that some of the cases of poisoning followed the 
use of sodium salicylate. It would seem wise to use it more guardedly while 
treating rheumatic fever in children, being especially careful about prescribing 
large twenty-four hour quantities, which have sometimes been given day after day. 

Dr. Danret C. Darrow, New Haven, Conn.: I cannot resist the temptation to 
imbibe a little electrolyte followed by potassium. I have had 3 cases like Dr. 
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Guest’s that I have studied, and my observations show exactly the same sort of 
change he pointed out. I should like to mention that people should always keep 
this in mind when they do a bicarbonate determination; otherwise there will be 
certain errors that will creep into the literature. One has only to recall the 
controversy about sulfanilamide to realize that it is often forgotten that alkalosis 
secondary to overbreathing leads to reduction in the bicarbonate content. 

The other day I saw a newborn baby overbreathing, in whom exactly the 
same mechanism was playing a part. Presumably the brain was injured so as 
to cause overbreathing. The serum showed a low content of carbon dioxide and 
an alkaline pu. 


Dr. James L. GAmste, Brookline, Mass.: To add a bit to Dr. Darrow’s 
comments: There are a physiologic hyperpnea, which is a method of compensation 
for bicarbonate reduction, and a pathologic hyperpnea, which is an error and not 
an adjustment by the respiratory mechanism and for which compensation can be 
gained only by reduction of bicarbonate. Physicians are in the habit of regarding 
bicarbonate reduction as indicating acidosis. Here it has just the reverse signifi- 
cance; it is compensatory for an initial alkalosis. 

This compensatory reduction of bicarbonate can be brought about in two ways. 
One way is by excretion of bicarbonate in the urine. This method has the dis- 
advantage that it involves lowering of the total electrolyte concentration of the 
plasma with consequent disturbance of the osmotic value. This can be corrected 
by a secondary adjustment: an accompanying removal of plasma water so as to 
preserve the normal total ionic concentration. Both of these adjustments are 
found to occur in acute hyperventilation, a large secretion of bicarbonate in the 
urine with diuresis. A more ingenious and obviously better method of reducing 
the bicarbonate content of the plasma is to increase the chloride ion concentration 
of the plasma. In this way bicarbonate is reduced without disturbing total ionic 
concentration. Apparently this method of adjustment gets under way slowly, as 
it has been observed only, so far as I am aware, in conditions of chronic hyper- 
ventilation. Hence I am very much interested to see that in these experiments of 
Dr. Guest’s it was beginning to be established in the course of five or six days. 


Dr. Horace L. Hopes, Baltimore, Md.: Dr. Guest mentioned that the same 
sort of condition might arise with intracranial lesions. This has been brought home 
in the treatment of adults with meningitis. These patients often are admitted to 
the hospital with intense hyperpnea, and on a number of occasions I have found 
that the carbon dioxide-combining power of their blood was very low while 
determination of the blood pu revealed rather high degrees of alkalosis. I have 
treated this condition by giving large doses of paraldehyde and large quantities of 
sodium chloride intravenously. The effect of this treatment has often been striking, 
and I believe that a number of deaths from the alkalosis induced by hyperpnea 
have been avoided. The possibility of such alkalosis should be kept in mind in 
the treatment of patients with severe meningitis. 


Dr. Georce M. Guest, Cincinnati: The comment of Dr. Gamble that salicylate 
intoxication is attended with diuresis deserves emphasis. I have observed this 
repeatedly in patients and experimental animals (dogs and monkeys) and have 
observed extreme diuresis with the greatest degree of dehydration. The dehydra- 
tion probably is associated with loss of sodium and potassium from the body, but 
I have not measured the loss of these substances. 

The observations here reported on the effect of central nervous system 
depressants in combating the development of hyperpnea and respiratory alkalosis 
in salicylism are by no means complete, but the results invite further investigations 
along these lines. A warning has been expressed here because death occurred 
in dogs after the administration of presumably sublethal doses of salicylates 
followed by pentobarbital sodium or by morphine, also given in presumably sub- 
lethal doses. Paradoxically, morphine in large doses did not quiet the hyperpnea 
or the muscular twitchings (tetany?) up to nearly the time of death in a dog 
with severe salicylate hyperpnea, carbon dioxide deficit and alkalosis. 


(To Be Concluded) 





Book Reviews 


Rabies. By Leslie T. Webster, M.D. Price $1.75. Pp. 168, with 8 illustrations 
and 22 tables. New York: The Macmillan Company, 1942. 


This monograph of 168 pages is an interesting compilation of what practicing 
physicians, public health officials and the community should know about rabies. 
The author, Dr. Leslie Webster, is a recognized authority on filtrable viruses. 
He has devoted a number of years to work on rabies at the Rockefeller Institute 
for Medical Research. This publication presents his answers to the questions of 
causation, prevention and eradication of rabies. The style is clear and simple; in 
instances in which positive statements are possible, Dr. Webster makes positive 
statements. They are presented dramatically. The book can be recommended as 
a text-and as a reference volume for students, medical and veterinary practitioners 
and public health authorities. 

The subject is divided into three parts. Part I covers the description, etiology, 
histopathology and diagnosis of rabies in animals and in man. Part II is devoted 
to the prevention of rabies and includes a history and epidemiology. In part Iil 
plates and tables showing the geographic incidence of the disease, the mortality 
rate and the res*:its of vaccine and other therapy are included. 

The author believes that the final answer to the proper treatment of rabies 
cannot be given at this time but states definitely that cauterization of wounds 
inflicted by rabid animals is indicated. This is to be followed by inoculations of 
vaccine. He recommends that investigations of the efficacy of vaccine treatment 
be continued but emphasizes the fact that “persons exposed to rabies should be 
given the vaccine with confidence that then there is small likelihood of the indi- 
vidual developing the disease.” 

Model city ordinances, state regulations for the control of dogs and detailed 
tables on the results of prophylactic immunization of animals and of vaccine 
treatment of human beings are included in appendixes. The book ends with a 
short discussion of rabies antibodies and their relation to immunity. In this chapter 
Dr. Webster discusses his own experience with biologic testing of rabies vaccine, 
using as an indicator of activity the “mouse lethal dose,’ which he has been 
instrumental in developing. 


The Prevention of Deformity in Childhood. By Richard Beverly Raney, 
M.D., and Alfred Rives Shands, Jr.. M.D. Price, $1.00. Pp. 188, with 88 
illustrations. Elyria, Ohio: National Society for Crippled Children, Inc., 
1941, 


With the expansion of social welfare organization in this country, there has 
been a rapid increase in the number of workers, and naturally there arises a 
great need for textbooks for instruction in the various fields. Drs. Raney and 
Shands have prepared a much needed primer on the prevention of deformity in 
children. 

This book is notable because of the many fine illustrations drawn from life. 
For teaching purposes drawings are definitely superior to photographs, and the 
casual reader will learn the essential lessons of the text from these illustrations, 
even though the reading matter is merely scanned. Wherever possible the authors 
have omitted medical language, providing a glossary of necessary terminology in 
the back of the book. 

The simplicity of this book serves admirably its intended purpose in teaching 
workers who assist orthopedic surgeons in the prevention and correction of child- 
hood deformities. 
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Directory of Pediatric Societies* 


INTERNATIONAL 


INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 


President: Prof. S. Monrad, Dronning Louises Bé¢rnehospital, Copenhagen, 
Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 


INTERNATIONAL CONGRESS OF PEDIATRICS 


President: Dr. Henry F. Helmholz, Mayo Clinic, Rochester, Minn. 

General Secretary: Dr. Kenneth D. Blackfan, 300 Longwood Ave., Boston. 

Assistant Secretary-Treasurer: Dr. Charles F. McKhann, University of Michigan, 
Ann Arbor, Mich. 


Canadian Committee : 


Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toronto. 
Secretary: Dr. H. P. Wright, 1509 Sherbrooke St. W., Montreal. 
Place: Boston. Time: Postponed indefinitely. 


INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 
Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 


FOREIGN 


ARGENTINE Pepratric Society oF BUENOS AIRES 


President: Dr. Martin Ramén Arana, 1809 Rodriguez Pefia, Buenos Aires. 
General Secretary: Dr. Alfredo Larguia, Cerrito 1179, Buenos Aires. 


BritisH PEDIATRIC ASSOCIATION 


President: Prof. Charles McNeil, 44 Heriot Row, Edinburgh, Scotland. 
Secretary: Dr. Arthur G. Maitland Jones, 31A Weymouth St., London, W. 1. 


DANISH PEDIATRIC SOCIETY 


President: Dr. E. Lenstrup, Copenhagen. 
Secretary: Dr. E. Gjgrup, Dronning Louises Bgrnehospital, Copenhagen. 


NEDERLANDISCHE VEREENIGING VOOR KINDERGENEESKUNDE 
President: Dr. J. H. G. Carstens, Servaasbolwerk 14#, Utrecht. 
Secretary: Dr. R. P. van de Kasteele, Laan van Poot 340, ’s Gravenhage. 
Place: Different places. Time: Three times a year. 


PAEDIATRICKY SPOLOK NA SLOVENSKU 
President: Dr. A. J. C. Chura, Lazaretska 11, Bratislava. 
Secretary: Dr. P. Rados, Lazaretska 6, Bratislava. 
Place: Pediatric Clinic, University Bratislava. Time: Six times a year. 


Royat Society oF MeEpIcINE, SECTION FOR THE STUDY OF DISEASE 
IN CHILDREN 


President: Dr. E. A. Cockayne, 98 Harley St., London, W. 1, England. 
Secretary: Dr. R. Lightwood, 86 Brook St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:15 p.m. 


*Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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PALESTINE JEWISH MEDICAL ASSOCIATION, SECTION OF PHYSICIANS 
OF CHILDREN’S DISEASES 


President: Prof. S. Rosenbaum, 26 Bialkstr., Tel Aviv. 
Secretar: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 

SocrepAD CUBANA DE PEDIATRIA 
President: Dr. Clemente Inclan Costa, Marique 48, Habana. 
Secretary: Dr. Serafin Falcon Lopez, Calle B No. 356, Velado, Habana. 
Place: Catedra de Clinica Infantil, Hospital Mercedes, Habana. Time: Last 

Wednesday of every month. 
SocrEDAD MEXICANA DE PEDIATRIA 
President: Dr. Fernando Lépez Clares, 12/a. Medellin 191, Mexico City. 
Secretary: Dr. Jesus Gomez Pagola, Versalles 64, Mexico City. 
SoclIEDAD VENEZOLANA DE PUERICULTURA Y PEDIATRIA 

President: Dr. Ernesto Vizcarrondo, Venezuela. 
Secretary: Dr E. Santos Mendoza, Venezuela. 

Société pE PEDIATRIE DE Paris 


President: Dr. B. Weill-Hallé, 49 Avenue Raymond Poincare, Paris, France. 

Secretary: Dr. Jean Hallé, 10 bis Rue Pré aux Clercs, Paris, France. 

Place: Hopital des Enfants Malades, 49 Rue de Sévres. Time: 4:30 p. m., 
third Thursday of every month. 


UruGuayan Society or PEpDIATRICS 
President: Dr. Conrado Pelfort, Ave 18 de Julio 1246, Montevideo. 


Secretary: Dr. Héctor Mourigan, Ave 18 de Julio 2175, Montevideo. 


NATIONAL 
AMERICAN MeEpicaL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON PEDIATRICS 


Chairman: Dr. Hugh L. Dwyer, 315 Alameda Rd., Kansas City, Mo. 
Secretary: Dr. Gilbert J. Levy, 188 S. Bellevue Blvd., Memphis, Tenn. 
Place: San Francisco. 


AMERICAN ACADEMY OF PEDIATRICS 


President: Dr. Edward C. Mitchell, 1073 Madison Ave., Memphis, Tenn. 
Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 

Place: Palmer House, Chicago. Time: Nov. 4-7, 1942. 

Region IV. Meeting cancelled. 


AMERICAN HospiTAL ASSOCIATION, CHILDREN’S HospiTaL SEcTION 


Chairman: Dr. D. L. Richardson, 593 Eddy St., Providence, R. I. 
Secretary: Dr. Joelle C. Hiebert, 299 Main St., Lewiston, Maine. 


AMERICAN PEDIATRIC SOCIETY 


President: Dr. Edwards A. Park, Johns Hopkins Hospital, Baltimore, Md. 
Secretary-Treasurer: Dr. Haigh McCulloch, 325 N. Euclid Ave., St. Louis. 





DIRECTORY 


CANADIAN SOCIETY FOR THE Stupy or DISEASES OF CHILDREN 


President: Dr. L. M. Lindsay, 815 Medical Arts Bldg., Montreal. 
Secretary-Treasurer: Dr. Elizabeth Chant Robertson, Hospital for Sick Children, 
Toronto. 
Society Fok PEepIATRIC RESEARCH 


President: Dr. George M. Guest, Children’s Hospital, Cincinnati. 
Secretary: Dr. Mitchell I. Rubin, 1740 Bainbridge St., Philadelphia. 


SECTIONAL 


INTERMOUNTAIN PEDIATRIC SOCIETY 


President: Dr. Eugene Smith, 385-24th St., Ogden, Utah. 
Secretary-Treasurer: Dr. W. C. Cheney, 837 Boston Bldg., Salt Lake City. 
Piace: Salt Lake City General Hospital. Time: First Thursday of each month, 
& p. m. 
New EnGLAnpD Pepratric Society 
President: Dr. R. Cannon Eley, 319 Longwood Ave., Boston. 
Secretary-Treasurer: Dr. James Marvin Baty, 319 Longwood Ave., Boston. 
Piace: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 


NortH Pacriric Pepratric Society 


President: Dr. S. G. Henricke, 4215 N. E. Hancock St., Portland, Ore. 
Secretary: Dr. J. S. Backstrand, 333 Wyatt Court, Salem, Ore. 


Rocky Mountain Pepratric Society 


President: Dr. G. R. Fisher, 23 E. Pikes Peak Ave., Colorado Springs, Colo. 

Secretary: Dr. Joseph H. Lyday, 1850 Gilpin St., Denver. 

Place: Children’s Hospital, Denver. Time: First Saturday of each month from 
September to May, inclusive, 2: 30 p. m. 


SouTHERN MepicaL ASSOCIATION, SECTION OF PEDIATRICS 


Chairman: Dr. George M. Lyon, 955—-4th Ave., Huntington, W. Va. 
Secretary: Dr. William Weston Jr., 1428 Lady St., Columbia, S. C. 


STATE 
ALABAMA PEDIATRIC SOCIETY 
President: Dr. M. V. Adams, 803 Government St., Mobile. 
Secretary-Treasurer: Dr. William R. Britton, 4 Catoma St., Montgomery. 
ARIZONA Pepratric Society 


President: Dr. Vivian Tappan, San Clemente, Tucson. 
Secretary: Dr. Hilda Kroeger, Arizona State Health Dept. (Maternal and Child 
Welfare Division), Phoenix. 


ARKANSAS STATE Pepratric ASSOCIATION 
Chairman: Dr. C. B. Billingsley, 1425 N. 11th St., Fort Smith. 
Secretary: Dr. R. E. Weddington, 1425 N. 11th St., Fort Smith. 
CauiFoRNIA State Mepicat Society, SECTION ON PEDIATRICS 
Chairman: Dr. William Belford, 233 A St., San Diego. 
Secretary: Dr. John J. Miller Jr., 2398 Sacramento St., San Francisco. 
Fiorma Srate Pepratric Society 


President: Dr. Ludo Von Meysenbug, Box 3356, Daytona Beach. 
Secretary: Dr. Robert Blessing, 409 Blount Bldg., Ft. Lauderdale. 
Place: Concurrent with state association meeting at time of convention. 
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GerorGIA PEDIATRIC SOCIETY 


President: Dr. R. C. McGahee, 1345 Greene St., Augusta. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St., N. E., Atlanta. 


HEZEKIAH BEARDSLEY PEDIATRIC CLUB OF CONNECTICUT 


President: Dr. Ernest Caulfield, 683 Asylum Ave., Hartford. 
Secretary: Dr. Edward T. Wakeman, 129 Whitney Ave., New Haven. 
Time: Three meetings a year. 


Ittino1s STATE Mepicat Society, SECTION ON PEDIATRICS 


Chairman: Dr. Craig D. Butler, 715 Lake St., Oak Park. 
Secretary: Dr. A. J. Fletcher, 139 N. Vermilion, Danville. 


INDIANA STATE PEDIATRIC SOCIETY 


President: Dr. K. T. Knode, 1105 E. Jefferson Blvd., South Bend. 
Secretary-Treasurer: Dr. Mathew Winters, 621 Hume Mansur Bldg., Indianapolis, 
Time: Two meetings a year. 


Iowa Pepratric Society 


President: Dr. Mark L. Floyd, Children’s Hospital, Iowa City. 
Secretary-Treasurer: Dr. James Dunn, Davenport Bank Bldg., Davenport. 


LovISIANA STATE PEDIATRIC SOCIETY 


President: Dr. S. G. Wolfe, 1560 Line Ave., Shreveport. 
Secretary-Treasurer: Dr. W. C. Rivenbark, 1448 Louisiana Ave., New Oleans. 


MepicaL Society or STATE OF NEw York, SECTION ON PEDIATRICS 


Chairman: Dr. Norman L. Hawkins, 11 Public Sq., Watertown, N. Y. 
Secretary: Dr. William J Orr, 135 Linwood Ave., Buffalo. 


MenicaL SocrETy OF THE STATE OF PENNSYLVANIA, PEDIATRIC SECTION 
Chairman: Dr. John D. Sturgeon Jr., 22 N. Gallatin Ave., Uniontown. 
Secretary: Dr. Elwood W. Stitzel, 403 Central Trust Bldg., Altoona, Pa. 
Place: Pittsburgh. Time: Sept. 29-Oct. 2, 1942. 


MicHiGAN State Mepicat Socrety, Pepratric SEcTION 


Chairman: Dr. Harry Towsley, University of Michigan Hospital, Ann Arbor. 
Secretary: Dr. Leon DeVel, 110 E. Fulton, Grand Rapids. 


Mississrppr1 STATE PEDIATRIC SOCIETY 


President: Dr. Harvey F. Garrison Jr., 315 E. Capitol Pl., Jackson. 
Secretary: Dr. Guy Verner, 126 N. Congress St., Jackson. 


NEBRASKA PepIATRIC SOCIETY 


President: Dr. Andrew G. Dow, 314 Medical Arts Bldg., Omaha. 

Secretary-Treasurer: Dr. John M. Thomas, 301 N. 49th St., Omaha. 

Place: As announced by committee. Time: Third Thursday of each month from 
October to June, inclusive. Dinner at 6 p. m. 


New Hampsuire Pepiatric Society 
President: Dr. MacLean J. Gill, 14 N. State St., Concord. 
Secretary-Treasurer: Dr. Ursula G. Sanders, 46 Pleasant St., Concord. 
Time: Twice yearly. 





DIRECTORY 


NortH CAROLINA PEDIATR ‘SOCIETY 


President: Dr. Thomas M, Watson, Greenville. 
Secretary: Dr. Frederick B. Haar, Greenville. 


OKLAHOMA STATE PEDIATRIC ‘ OcIETY 
President: Dr. Ben H. Nicholson, 301 N. W. 12th St, Oklahoma City. 
Secretary: Dr. Luvern Hays, 108 W. 6th St., Tulsa. 
Place: Oklahoma Club. Time: 6:30 p. m., fourth Friday of each alternate month 
from September to May, inclusive. 


SoutH CAROLINA PEDIATRIC SOCIE?’ 
President: Dr. R. B. Josey, 1517 Hampton Ave., Columbia. 
Secretary-Treasurer: Dr. Wilson Ball, South Carolina State Health Dept., 
Columbia. 
TENNESSEE STATE PEDIATRIC SOCIETY 
President: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis. 
Secretary: Dr. Gilbert Eblen, 611 W. Main Ave., Knoxville. 


Texas PEpIATRIC SOCIETY 


President: Dr. P. E. Luecke, 4105 Live Oak St., Dallas. 
Secretary-Treasurer: Dr. John Ashby, 3610 Fairmount Ave., Dallas. 


VircintA Pepratric Society 


President: Dr. John M. Bishop, 511 Medical Arts Bldg., Roanoke. 
Secretary: Dr. Edwin A. Harper, 301 Rivermont Ave., Lynchburg. 


WEstT VirGINIA STATE MEnpIcAL Socrety, SECTION ON PEDIATRICS 


President: Dr. Theresa O. Snaith, 450 Center Ave., Weston. 
Secretary: Dr. Henrietta L. Marquis, 211 Bair Bldg., Beckley. 


LOCAL 


ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 
Chairman: Dr. J. D. Nourse, 10515 Carnegie Ave., Cleveland. 
Secretary: Dr. I. B. Silber, 10465 Carnegie Ave., Cleveland 
Place: Cleveland Medical Library Bldg. Time October, December, February 
and April. 


AcADEMY OF MEDICINE, ToroNTO, SECTION OF PEDIATRICS 


President: Dr. I. Nelles Silverthorne, 170 St. George St., Toronto, Canada. 
Secretary: Dr. G. P. Hamblin, 2333 Bloor St. W., Toronto, Canada. 


Bronx Pepratric Society 
President: Dr. David Zahn, 2474 Valentine Ave., New York. 
Secretary: Dr. Harry J. Cohen, 975 Walton Ave., New York. 
Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: Every 
second Wednesday of each month, except June, July, August and September. 


BrooKLyN ACADEMY OF PEDIATRICS 


President: Dr. Paul L. Parrish, 52 S. Oxford St., Brooklyn. 

Secretary: Dr. Lewis A. Koch, 62 Pierrepont St., Brooklyn. 

Place: Granada Hotel. Time: Fourth Wednesday of each month, except May, 
June, July, August and September. 
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BuFFALO PepIATRIc SOCIETY 


President: Dr. A. Wilmot Jacobsen, 187 Bryant St., Buffalo, N. Y. 

Secretary: Dr. Richard A. Downey, 786 Forest Ave., Buffalo, N. Y. 

Place: Children’s Hospital, 219 Bryant St. Time: 8:30 p. m., first Monday of 
each month from September to June. 


CENTRAL New York PEDIATRIC CLUB 


President: Dr. Frank van der Bogert, 111 Union St., Schenectady. 

Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 

Places: Various cities in New York. Time: Third Tuesday of April and 
September. 

Cuicaco Pepratric Society 

President: Dr. James H. Wallace, 715 Lake St., Oak Park, III. 

Secretary: Dr. Henry G. Poncher, 1819 W. Polk St., Chicago. 

Place: Children’s Memorial Hospital, 710 Fullerton Ave. Time: Third Tuesday 
of each month, October to May, inclusive. 


CINCINNATI Pepratric SocIETY 
President: Dr. Lloyd K. Felter, 3144 Jefferson Ave., Cincinnati. 
Secretary: Dr. Leo S. Friedman, 3586 Reading Rd., Cincinnati. 
Place: Children’s Hospital, Elland Ave., Cincinnati. Time: On call. 


DALLAS PEDIATRIC SOCIETY 
President: Dr. Bruce A. Knickerbocker, 3403 Hall St., Dallas, Texas. 
Secretary-Treasurer: Dr. Floyd A. Norman, 4325 Cole Ave., Dallas, Texas. 
Place: Bradford Baby Hospital. Time 1 p. m., second and fourth Saturdays of 
each month. 
Detroit PepraTRic SOCIETY 
President: Dr. Marsh M. Poole, 773 Fisher Bldg., Detroit, Mich. 
Secretary: Dr. Donald J. Barnes, 773 Fisher Bldg., Detroit, Mich. 
Place: Wayne County Medical Society. Time: 8:30 p. m., first Wednesday of 
each month from October to June, inclusive. 


Futton County Menpicat Society, Pepratrics Section (ATLANTA, Ga.) 
Chairman: Dr. Don F. Cathcart, 478 Peachtree St. N. E., Atlanta. 
Secretary: Dr. Harry Lange, 478 Peachtree St. N. E., Atlanta. 
Place: Academy of Medicine, 38 Prescott St. N. E. Time: Second Thursday 
of each month from October to April, 8 p. m. 


Houston Pepiatric Society 
President: Dr. Raymond Cohen, 2300 Caroline St., Houston, Texas. 


Secretary: Dr. Betty Moody, 526 Richmond Rd., Houston, Texas. 
Place: College Inn. Houston. Time: Fourth Monday of each month. 


Kansas City (Missourt) Pepratric Society 
President: Dr. Edwin H. Schorer, 1103 Grand Ave., Kansas City. 
Secretary: Dr. H. E. Petersen, Physicians and Surgeon’s Bldg., St. Joseph, Mo. 
Place: Kansas City General Hospital. Time: On call. 


Los AnGELEs County Meprcat AssocrATION, PEepIATRIC SECTION 
President: Dr. Alonzo Cass, 1908 Wilshire Blvd., Los Angeles. 
Secretary-Treasurer: Dr. Gladys Patric Shahovitch, 3936 Roderick Rd., Los 

Angeles. 
Place: Los Angeles County Medical Headquarters, 1925 Wilshire Blvd. Time: 
Second Monday of February, April, June, October and December. 





DIRECTORY 


MEDICAL SOCIETY OF THE COUNTY OF KINGS AND THE ACADEMY OF 
MEDICINE OF BROOKLYN, PEDIATRIC SECTION 
President: Dr. Irwin Schiff, 658 Eastern Parkway, Brooklyn. 
Secretary: Dr. Henry Rascoff, 895 Eastern Parkway, Brooklyn. 
Place: 1313 Bedford Ave., Brooklyn. Time: 9:00 p. m., fourth Monday of each 
month, October to April, inclusive. 


MEDICAL SOCIETY OF THE COUNTY OF QUEENS, INC., SECTION ON PEDIATRICS 
Chairman: Dr. A. A. Trivilino, 88-07-150th St., Jamaica, N. Y. 
Secretary-Treasurer: Dr. Edith A. Mittell, 144-38th Ave., Flushing, N. Y. 

Place: Queens County Medical Bidg., Forest Hills, N. Y. Time: Third Monday 
of October, January, March and May. 


MepIcAL SociETy OF THE District oF CoLUMBIA, SECTION ON PEDIATRICS 
President: Dr. James M. Moser, 3751 Jenifer St. N. W., Washington, D. C. 
Secretary-Treasurer: Dr. William A, Howard, 2222 Que St. N. W., Washington, 

Di kk 
Place: Medical Society Bldg., 1718 M St. N. W. Time: 8 p. m., fourth Thursday 
of every month. 
MEMPHIS PEDIATRIC SOCIETY 
President: Dr. E. C. Mitchell, 1073 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. Harry Jacobson, 1193 Madison Ave., Memphis, Tenn. 
Place: John Gaston Hospital. Time: Quarterly. 


MILWAUKEE PEDIATRIC SOCIETY 


President: Dr. John H. Reynolds, 1628 W. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. F. J. Mellencamp, 324 E. Wisconsin Ave., Milwaukee. 


Place: Milwaukee Athletic Club. Time: Second Wednesday of each alternate 
month, beginning with February. 


New York ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 
Chairman: Dr. Alfred Langmann, 108 E. 68th St., New York. 
Secretary: Dr. Edith M. Lincoln, 600 Park Ave., New York. 
Place: New York Academy of Medicine, 2 E, 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 


NorTHERN CALIFORNIA AFFILIATES 
President: Dr. Crawford Bost, 490 Post St., San Francisco. 


Secretary: Dr. William A Reilly, 384 Post St., San Francisco. 
Time: Second Thursday of September, November, January, March and May. 


NORTHWESTERN PEDIATRIC SOCIETY 
President: Dr. John M. Adams, 1009 Nicollet Ave., Minneapolis. 
Secretary-Treasurer: Dr. Albert V. Stoesser, 205 W. University Hospital, Minne- 
apolis, 
Place: Minneapolis, St. Paul, Duluth and Rochester. Time: January, April, July 
and October. 
OKLAHOMA City Pepratric Society 
President: Dr. J. Byron Snow, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. G. R. Felts, 1200 N. Walker St., Oklahoma City. 
Place: Oklahoma Club. Time: Fourth Friday of each alternate month. 
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PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. Paul B. Cassidy, 2037 Pine St., Philadelphia. 
Secretary: Dr. Aims C. McGuinness, Children’s Hospital, 1740 Bainbridge St., 
Philadelphia. 
Place: College of Physicians, 19 S. 22d. St. Time: Second Tuesday of each month 
from October to April, inclusive. 


PitTsBuRGH PeEpIaTRIC SOCIETY 
President: Dr. Ellsmer L. Piper, 3708-Sth Ave., Pittsburgh. 
Secretary-Treasurer: Dr. Carl Ruder, 646 Washington Rd., Mount Lebanon, 


Pittsburgh. 
Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate month 
from October to June, inclusive. 


RicHMOND PEDIATRIC SOCIETY 


President: Dr. Stanley Meade, 913 Floyd Ave., Richmond, Va. 

Secretary-Treasurer: Dr. Herman W. :*arber, 501 E. Franklin St., Richmond, Va. 

Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: 8 p. m., third 
Thursday of each month, except June, July and August. 


RocHEsTER PEDIATRIC SOCIETY 
President: Dr. Herbert Soule, 122 Rutgers St., Rochester, N. Y. 
Secretary-Treasurer: Dr. Jerome Glaser, 300 S. Goodman St., Rochester, N. Y. 
Place: Rochester Academy of Medicine or arrangement by program committee. 
Time: Third Friday of each month from October to May. 


St. Lourts Pepratric Society 


President: Dr. Maurice J. Lonsway, 3720 Washington Blvd., St. Louis. 

Secretary-Treasurer: Dr. Mary A. McLoon, 408 Humboldt Bldg., St. Louis. 

Place: St. Louis Medical Society Bldg. Time: First Friday of each month from 
October to June. 


SEATTLE PepIATRIc SOCIETY 
President: Dr. Frederick B. Joy, Stimson Bldg., Seattle. 
Secretary: Dr. Sherod M. Billington, Medical Dental Bldg., Seattle. 
Place: College Club. Time: Third Friday of each month from September to June 
at 6:30 p. m. 
SOUTHWESTERN PepraTRic SOCIETY 
President: Dr. Paul Hamilton, 1635 Chelsea Rd., San Marino, Calif. 
Secretary: Dr. Helen Hopkins, 3875 Wilshire Blvd., Los Angeles. 
Place: Jonathan Club of Los Angeles. Time: First Wednesday in January, March, 
May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS. DISEASE SOCIETY 
President: Dr. Campbell Harvey, 35 W. Huron St., Pontiac, Mich. 


Secretary: Dr. Harry A. Towsley, University of Michigan, Department of Pedi- 
atrics and Communicable Diseases, Ann Arbor, Mich. 


WESTCHESTER County Mepicat Society, Pepratrics Section (NEw York) 


President: Dr. John B. Ahouse, 27 Ludlow St., Yonkers, N. Y. 

Secretary-Treasurer: Dr. Elvira Ostlund, 64 Highland Rd., Rye. 

Place: Grasslands Hospital, Valhalla, N. Y. Time: Third Thursday in October, 
December, February and April. 








